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WARNING 

Use of non-Atari parts or modifications of 
any Atari game circuitry may adversely 
affect tfie safety of your game, and may 
cause injury to you and your players. 

You may void the game warranty (printed on the inside 
back cover of this manual) if you do any of the following: 

• Substitute non-Atari parts in the game. 

• Modify or alter any circuits in the game by using kits or 
parts no! supplied by Atari Games Corporation. 

NOTE 

This equipment generates, uses, and can radiate radio fre- 
quency energy, and if not installed and used in accordance 
with the instraction manual, may cause interference to ra- 
dio communications. It has been tested and found to com- 
ply with the limits for a Class A computing device pursuant 
to Subpart J of Part 15 of Federal Communications Com- 
mission (FCC) Rules, which are designed to provide rea- 
sonable protection against such interference when operat- 
ed in a commercial environment. Operation of this 
equipment in a residential area or modification to this 
equipment is likely to cause interference, in which case 
the user, at his own expense, will be required to take 
whatever measures may be required to correct the interfer- 
ence. If you suspect interference from an Atari game at 
your location, check the following: 

• All ground wires in the game are properly connected 
as shown in the game wiring diagram, 

• The power cord is property plugged into a grounded 
three- wire outlet. 

• On games provided with an Electromagnetic Interfer- 
ence (EMI) ground plane, be sure that the game print- 
ed-circuit boards (PCBs) are properly installed on the 
EMI ground plane and that the end board is securely 
installed with all screws in place and tightened. 

If you are still unable to solve the interference problem, 
please contact Customer Service at Atari Games Corpora- 
tion, See the inside front cover of this manual for service 
in your area. 
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CHAPTER 1 




How TO Use This Manual 



This manual is written for op- 
erators and service personnel. 
It provides information for 
setting up, playing, testing, 
and maintaining your Steel 
Talons''" game. Steel Talons is 
a one- or two-player heli- 
copter flying game that uses 
two sets of controls and monitors lo pro\ idc a 
very realistic sensation of the landscape ahead 
and below the player. 5 Chapter 1 contains 
set-up and game play information. S" Chapter 
2 contains self-test procedures and additional 
diagnostic tests. The self-test is important in 
the Steel Talons game. You can troubleshoot 
the PC boards, main circuits, and controls us- 




ing more than 60 screens in 
the self-test. You should regu- 
larly test the boards and con- 
trols with the self-test to keep 
your game in peak condition 
and at top earnings. 5" Chap- 
ter 3 contains the preventive 
maintenance schedule for the 
game and ihc repair procedures, flowcharts, 
and ttouble.shooting tables for each control. If 
you have problems with your game, use this 
chapter to troubleshoot and to repair it. Be 
sure to perform the preventive maintenance 
tasks to keep your game in good condition. ^ 
Chapter 4 contains the illustrated parts lists. 



operating the Game 

To operate your game for maximum income, make sure 
your players know that the game is designed to be 
flown like a real helicopter. You should regularly do the 
automated self-test and check the controls with the 
Control Inputs screen in die self-test. By using die self- 
test regularly, you can find and fix problems immediate- 
ly. This lets you keep your game in top condition. 

NOTE 

if you are installing a new printed-circuit 
(PC) board or a control in your game, go 
ttirough the Reset Pot Values screen In 
tlie self-test This Is explained in Chapter 
2. Self-Test 



Inspecting the Game 

WARNING 

To avoid electrical shock, do not plug in 
the cabinet until It has been properly in- 
spected and set up for the line voltage In 
your area. 

This cabinet should be connected to a grounded three- 
wire oudet only If you have only two-wire oudets, we 
recommend that you hire a licensed electrician to install 
grounded outlets. Players can receive an electrical 
shock if the cabinet is not properly grounded. 
Inspect your Steel Talons game carefully to ensure that 
the game is complete and was delivered to you in good 
condition. 

Inspect the cabinet and seat as follows: 

1. Examine the exterior of the cabinet for dents, chips, 
or broken parts. 

2. Open the upper and lower rear access panels. Un- 
lock and open the coin doors. Inspect the interior of 
the cabinet as follows: 

a. Check that all plug-in connectors on the cabinet 
harnesses are firmly plugged in. Do not force 
connectors together. The connectors are keyed 
so they fit only in the proper orientation. A re- 
versed connector can damage a printed-circuit 
board (PCB). This will void your warranty. 

b. Ensure that all plug-in integrated circuits on each 
PCB are firmly plugged into their sockets. 

c. Inspect the power cord for any cuts or dents in 
die insulation. 

d. Inspect the power supply. Make sure that the 
correct fuses are installed. Check that the har- 
ness is plugged in correctly and that the fuse 



Ichai 


'acteristic 


Specif! catron 




480 W maximum 


Une Fuse Rating 


4 Amps 


Line Voltage 


102 to 132 VAC 


Temperature 


5° to 38" 0(37" 10 100° F) 


Humidity 


Nol 10 exceed 95% relative 


Width 


49.5 inches (125,7 cm) 


Depth 


69inches[175.3cm) 


Height 


73inch9s(185.5cm} 




974 lbs. (442 kg) 





Table 1-1 Simulator Specifications 

block cover is mounted in place. Check that the 
green ground wires are connected, 
e. Inspect other sul>assemblies, such as the video 
display controls, printed-circuit boards CPCBs), 
and speakers. Make sure that they are mounted 
securely and that the ground wires are con- 
nected. 

Assembling the Game 

The game, seat platform, and attraction assembly are 
shipped in three separate boxes. You will need a helper 
to assemble the game. Refer to Figure 1-1 during this 
procedure. 

The assembly hardware described below is packaged 
inside the coin box. Most of the steps below are illus- 
trated with circled numbers in Figure 1-1. 

1 . Push the seat platform close to the game, so that 
they are about 6 inches apart. Plug the three game 
cords and the harness into the corresponding seat 
platform sockets (the sockets and cords are la- 
beled). Push the excess of the cords into the game 
cavity, to avoid interference when both structures 
are joined together. 

2. iVlake sure the game Is in place. It is nearly im- 
possible to move the game or readjust the seat plat- 
form levelers once the canopy is attacljed. Adjust the 
seat platform levelers so the platform is exactly at 
the same level as the game cabinet. (Turning the 
levelers clockwise raises the seat platform.) 

3. Unbolt the 1/4-20 hex bolts located at the top of 
each column. Also remove the lock washer and 
fender washer, 

4. With a helper, push the cabinet against the seat plat- 
form. Make sure all the cords remain properly con- 
nected. 




Figure 1-1 Game Assembly 



5. Remove the anniccion shield from the canopy. Posi- 
tion the canopy on top of the columns. Feed the tlu- 
oresceni harness from the right column up through 
the round hole into the attraction box. 

6. Align one column's bolt hole with the matching slot- 
ted hole on the attraction assembly The bolt should 
be located at the center of the attraction assembly 
slot. Tighten the bolt, and repeat for the other col- 
umn. The bolts should be at the center of the slot to 
ensure clearance for the lower attraction retainer. 

7. Push the entire canopy imit towards the game cabi- 
net to align the four bolt holes that secure the cano- 
py and the cabinet. Use 1/4-20 x 2" button-head hex 
socket bolts, cap-nuts, and washers. 

8. To secure the seat platform to tbe game cabinet, in- 
stall the black cabinet/platform brackets; use 1/4-20 
X 2" button-head hex socket bolts and washers. 

9. Install the player divider panel by inserting it into 
the ceiling slots. Use a rubber mallet to fit the "U" re- 
tainer onto the bottom edge of the cabinet divider 
panel. Use 1/4-20 car- 
riage bolts, washers, -^^f 
and cap-nuts to se- 
cure the panel, ^'^tM 




Setting Up the Software 

Normally the game arrives fully calibrated and ready to 
play. However, if you think any of the controls are not 
operating properly, you should check them in the self- 
test procedure. 

One example of a non-calibrated control is a cyclic 
indicator in the lower left corner of the screen (a yellow 
"+" sign) that does not center itself when you release 
the joystick handle. Another example is any pot control 
that cannot reach its limits: the joystick and rudder con- 
trols have a box in the lower left corner of the screen to 
test this function during game play Refer to Chapter 2, 
Self-Test, for more details. 

Control and Switch 
Locations 

Power On/Off Switch 

The power on/off switch is located at the bottom right 
rear of the cabinet (the left when facing the rear of tlie 
cabinet). 

Self-Test Switches 

The self-test .switches (one for each player station) are 
located behind the coin door on a metal component 
bracket. Pushing each switch up starts the self-test pro- 
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Steel Talons 



cedure. See Chapter 2 for a 
the self-test. 



complete description of 



The SAIIS (audio) boards also each have a self-test 
switch. For proper operation of the main self-test 
switches on the component bracket, make sure the au- 
dio board self-test switches are always pushed towards 
the nearest mounting screv.r 

Volume Controls 

The volume controls (one for each player station) are 
digital, but are adjusted with the shafts on the compo- 
nent bracket behind the coin door. Refer to Chapter 2 
for information on how to calibrate these poten- 
tiometers. 

Coin Counters 

The coin counters (one for each player station) are lo- 
cated behind the coin door. The coin counters record 
the number of coins deposited for the corresponding 
side of the game. 

Setting the Coin and Game 
Options 

The Steel Talons coin and game options are set in the 
self-test. Refer to Chapter 2 for the recommended set- 
tings and the procedure for setting the options. 



Game Systems 



The Steel Talons game uses nine printed-circuit boards 
to give a realistic look and feel to helicopter flying. 
These boards and their functions are: 

• Two Multisync boards — the main game circuitry. 
These boards, which are the largest, hold the 
68010, the GSP (Graphic Systems Processor), the 
MSP (Math Systems Processor), and the micropro- 
cessor systems. The 68010 system contains program 
RAM and ROM. The GSP microproces.sor system 
controls the video RAMs (VRAMs). The MSP con- 
trols collisions and the helicopter model. 

• Two DS III boards — these produce the polygon 
objects on the screen 

• Two DSPCOM (Digital Signal Processor and Com- 
munication) boards — these link the two player 
stations together 

• Two SAIIS (Stand-alone Audio II Stereo; 
boards — these provide the audio fc 
each player station. One channel on ea< 
board powers the rear speaker in th( 
column, and produces the he- 
licopter sound; 

The other 
channel ^ .■ 
powers the ■• ;.; 



speaker on the control panel and produces all the 
sound effects, such as niis.siles firing. 

• One Rump Thump/1 5V Regulator board — this 
board powers both Rump Thump solenoids (one 
under each seat). It also provides 15V regulated 
power to the pots (via the Multisync board). 

Maximizing Earnings 

For maximum earnings, regularly maintain your Steel 
Talons game following the instructions in Table 3-1, in 
Chapter 3- 

When you set up the game and when you collect 
money, perform the automated self-test and check the 
controls with the Control Inputs screen in the self-test. 



Game Play 



This section describes the features and play of the 
Steel Talons game. 

Introduction 

Steel Talons represents the ultimate in current game 
technology, offering a realistic helicopter simulation 
experience to the player. Two players sit side-by-side 
to play cooperatively on a common mission to seek 
out and destroy the enemy, or to play a head-to-head 
game of cat and mouse. Although the cabinet is con- 
figured to enhance the appeal of two-player simultane- 
ous play, players can opt to fly solo on the missions 
and challenge the computer-controlled enemy aircraft 
and ground targets. 

Details of Game Play 

The Steel Talons controls include a cyclic at each play- 
er station. This joystick-like device controls movement 
forward, backward, left and right. Each cyclic has a 
trigger button to fire the 30 mm machine gun and a 
thumb button to fire missiles or rockets. 

Each player station also has a rudder (a rocking bar at 
the player's feet), which is used for stationary rotation. 
A collective (handle at the left side of the player's seat) 
controls the altitude of the helicopter. 

Also included on each control panel is a "zoom" but- 
ton. This button allows the players to select whether 
or not they want to zoom out of their helicopter to 
1 third-person perspective. For some play- 
it is easiest to maneuver the helicopter 
when it can been seen relative to other 
objects on the battlefield. 

\^ HI ilirrnative, players will 

^. 'lie double points if 

,%j,,j they select a first- 



,^ r._ 
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person view out the front windscreen of the heli- 
copter 

The control panel also has an optional button for "Real 
Heli Flight " When pressed, a more realistic helicopter 
model H enabled and the but- 
; ht In Real 
rr dd-'-^ Helicopter Flight mode. 
=^j^^_i the player controls all 
" ™" ^ movements of a realis- 
tic computer model of 




the per- 
formance features and con- 
trols of a modified Blackhawk 
Model S-67 helicopter. This option is included on Steel 
Talons to challenge real pilots and skilled players. 
Real Helicopter Flight is offered as an experience for 
skilled players, and as such, it must be specifically se- 
lected. If the player crashes during Real Helicopter 
Flight, the game will default back to the standard com- 
puter-assisted flight mode. Players can then switch on 
Real Helicopter Flight if they desire. 
The standard flight mode using computer assist makes 
controlling a helicopter a breeze even for rookie pi- 
lots. The standard flight mode assists players by limit- 
ing the speed and altitude so they do not get lost in 
trying to find tlie other player and targets Co fire upon. 
The standard flight mode also makes it easier for the 
players to land their helicopter without crashing. In 
addition, unrealistically quick acceleration and deceler- 
ation is allowed to make the game more fun to play. 
Using the mission-select screen, players can choose 
the type of game they would like to play. For begin- 
ning players, there Is a training mission that can be 
used to learn how to fly the Steel Talons simulator. In 
the training mission, the players follow a flight instruc- 
tor through an obstacle course, repeating each of the 
moves made by the helicopter in front of them. 
During the combat missions, players can fly solo or 
play cooperatively to seek out and destroy enemy tar- 
gets. As the game progresses, the missions become 
more and more difficult with more and smarter enemy 
aircraft and ground targets. 

Steel Talons also has a head-lo-head mission, a fa- 
vorite for competitive players. The head-to-head mis- 
sion is a strategic game of hide and seek between the 



two player pilots: the objective is to shoot down the 
other player. The unique design of the Steel Talons 
cabinet makes it impossible for one player to see the 
screen of the other player to determine his location. 
Steel Talons also features Atari's exclusive "rump 
thump". When a player gets shot by enemy fire or by 
the second player, there is an audible and tactile 
"chump" in his seat from a solenoid. 
Players are awarded fuel for completing a mission. In 
addition, players earn ace, pass, or fail ratings 
depending upon the time used to complete 
Che mission. At the end of each mission, the 
player's rime is compared to a minimum 
time needed to pass. For a pass rating, addi- 
tional fuel is given depending upon how 
quickly the player completed the level. If his 
time beats the best time, the player will be given an 
ace rating and awarded bonus points. 
The game is timed by the fuel consumed. The player's 
fuel level decreases over time and when he is hit by 
enemy fire. The helicopter can be refuelled by de- 
positing more coins to continue the game. 

Game Play Hints 

Head-to-Head Missions 

• Stay low to avoid showing up on the other player's 
map. 

• Use the terrain to sneak up on the other player or 
to set a trap. 

• In addition to avoiding the other player, each play- 
er may have anti-aircraft batteries or other objects 
near their starting base. These targets will shoot at 
the other player. You can also shoot and destroy 
the other player's targets. There may be radar or 
other targets in the world which can be destroyed 
by either player. These targets play a role in deter- 
mining whether or not you show up on the other ' 
player's map. 

Combat Missions 

• In a two-player cooperative game, bonus points are 
awarded to the player with the most kills. 1000 
points are awarded for each kill more than the oth- 
er player, 

• Stay low to avoid jets. 

• Destroy jets on the runways before they take off. 

• Use the map to locale your position and the posi- 
tion of targets. 

• Use the radar to locate targets near you. 



CHAPTER 2 



Seto 



Testing the Game 

The Steel Talons" game is a complex machine. the self-test. Also in the self-test you can check 
maximum earnings, you should ^L^^^^^^g '"'d set the internal clock. If you 



You should regularly check the following screens and 
information. We recommend you check these when 
you first set up the game, each time you collect money, 
or when the game is not working correctly: 

• Use the automated self-test, which begins automati- 
cally when you turn on the self-test to test the pro- 
gram RAMs and ROMs, the video RAMs, color RAMs. 
the DS III board, the DSPCOM board, and the SAIIS 
sound board. The test takes about 5 minutes to run. 

• Check tlie Control Inputs screen, which you clioose 
from the Test Menu screen. This shows the voltage 
input to the Multisync PCB. The Control Inputs 
screen lets you easiiy check the rump thtimp sole- 
noid and the Real Heli Flight light. It can also be 
used if a switch is stuck on or not working. 

■ Check the Reset Pot Values screen to check the 
range of values for the joystick, foot pedal, collec- 
tive, and volume control. 

NOTE 

If the pot values or ranges are wrong, 
your earnings may drop, since the player 
may not be able to turn, inorease speed, 
or gain altitude. 



• Check the statistics and histograms screens that 
show the statistical information about how and 
when your game is played. 

Table 2-1 shows you what tests and screens to use at 
different times and for different problems. 

Entering and Exiting 
the Self-Test 

You enter and exit the automated self-test procedure by 
turning the seif-test switches on or off. The switches are 
located inside the coin door (a separate switch for each 
player station). The self-test consists of: 

• A five-minute automated self-test of the ROM, RAM, 
the microprocessor, and the PC boards 

• A Test menu from which you can run specific tests 
in case you receive error messages 

NOTE 

If you are running a specific test and turn 
off the self-test switcli to exit, you may 
need to proceed through all the screens 
in the submenu before you return to the 
attract mode. 



r Type Explanation 



Automat9a Self-Test 

T^tUenu 

Regular Maintenance 



When you switch on Ihe self-test, the aulomaled self-lest is performed. This tests the program RAM and ROM and the 
PCBs. You can skip the self-test by pressing and holding the zoom button as soon as you enter ihe self-lest, 

Appears after the automated seif-lest. Select lests and inlormatjon on Ihis screen. 

Regularly do the foliowing; 

1. Do the automated self-test. 

2. ChecU tt^e Operator Screens. 

3. Go to the Control Inputs screen to test the controls. 

Game Set-Up When you first set up your game, do the foliowing: 

1 . Do the automated self-test. 

2. Make sure the options on the Operator Screens are set correctly for your iocation, or set to Ihe defauits. In particular, 
you shouid checl< the pot ranges on the Reset Pot Values screen. 

3. Go to the Control Inputs screen to test the contn^ls. 

4. Set the clocl<, if necessary, using the Set Time screen. 

Control Problem 1 . [3o the Reset Pot Values screen (select the Operator Screens menu item) to recalibrate the controls. 

2. il that does not correct the problem, go to the Control Inputs screen and see if the input from the control changes as 
you use the control. 

3. Go to Chapter 3 and checl< the troubieshooting table and maintenance informaiion for that conlroi. 

Video tHsplay Rrobfem Run through the Monitor Test Patterns screens, and compare Ihem with ttie description later in this chapter. 



Electronics PnHMems 



1, Do the auiomaied seif-test. 

2. Choose the Special Functions screen that applies to your problems: the GSP (Graphic Systems Processor), program 
ROIyl, DS III board, DSPCOM board, or sound board test. 

Use the Set Time screen to set the internal game clock. 



Table 2-1 Using the Self-Test Screens and Diagnostics 



Automated Self-Test 

when you enter the self-test, the game automatically 
tests the program ROM and RAM, the video RAM, the 
color RAM, the MSP (Math Systems Processor) RAM, the 
DS III PCB, the DSPCOM PCB, and the SAIIS (sound) 
PCB, 



NOTE 

If you do not see anything on the video 
display screen, you may have a video 
display problem or a game system prob- 
lem. See the DIP Switches section at the 
end of this chapter to diagnose the prob- 
lem. 

The automated testing takes about five minutes. The re- 
sults appear on the screen. Messages in red alert you to 
a problem. You can mn further testing from the Test 
]Tienii . 

If you do not want to wait for the systems and PCBs to 
be tested, you can skip these tests by pressing the zoom 
button while in the program ROM and RAM screen, Fig- 
ure 2-1. (If the self-test proceeds beyond this screen. It 
will run its course.) If you want to exit to the attract 
mode, just turn the self-test switch off. 

Program ROM and 
RAM Test 

When you enter self-test, the game tests the program 
ROM and RAM. The screen in Figure 2-1 shows the re- 
sults of a program ROM and RAM test. 
The top of the screen shows tlie ROM test result. The 
numbers on the left and the letters on the top of the 



screen show the locations of the ROMs on the Multisync 
PCB. If a white box appears, then the ROM there is 
good. If an empty box appears (as shown at 200U and 
210U), then the ROM there is bad. If nothing appears, 
then nothing was tested there. 

This screen disappears after a few seconds and the self- 
test continues. However, the screen with the results of 
the complete self-test, shown in Figure 2-2, shows the 
message Bad Program ROM (or Bad Program RAM) if 
it found an error in the program ROMs or RAMs. 

Microprocessor and 
Board Tests 

After checking the program RAM and ROM, the 
automated self-test checks the game's microprocessor 
and PC boards. It tests the video RAM and color RAM in 
the GSP (Graphic Systems Processor) microprocessor 
system, the MSP RAM, the DS III boaitl, the DSPCOM 
board, and the sound board. The test takes four to five 
minutes. You see the screen in Figure 2-2 when the test 
is completed. 

If the system or board is good, OiiT follows the test 
name. If it is bad, the word Bad precedes the name of 
the board or system (except for the DS III board test, 
which gives more information). If you have a bad sys- 
tem or board, then choose Special Functions from the 
Test menu, choose the appropriate system or board 
tests from the Special Functions menu, and read the de- 
scription of the tests in this chapter. 

Here is a brief description of each microprocessor and 

board test performed during the automated self-test. 

PROGRAM ROM: Described above. 

PROGRAM RAM: Described above. 

GSP VRAM: n.sc'-, ihc- .Sinij.lc GSP VRAM Test. (De- 



BAD PROGRAM ROM IS BLANK BOX ^ , i 
Y XWV UTSR ii 



ROMS AT 200R AND 210R 
CONTAIN THE SELF-TEST PROGRAM 



PRESS ZOOM TO BYPASS SELF-TEST 



Figure 2-1 Program ROM and RAM 
Test Screen 




Figure 2-2 Microprocessor and 
Board Tests Screen 



scribed in the section Multisyiic Board GSP Tests') 
GSP COLOR RAM: Uses the GSP Color RAM Test. (De- 
scribed in the section Multisync Board GSP Tests.) 
MSP DRAM: Tests the RAM for the MSP. Most of the er- 
ror messages are self-explanatory. 

SA n Test: Tests the SAIIS sound board program ROM, 
RAM, and the sound board communications (SCOM). 



Test Menu Screens 

After the microprocessor and board test is finished, a 
screen of instructions appears on how to use the test 
menu. After you press the zoom button, the Test menu 
appears (see Figure 2-3). The Test menu screens let you 
conduct specific troubleshooting in case of problems. 
Table 2-3 shows all the tests that are available from the 
Test menu. 

Pressing the trigger or thumb button moves you up or 
down the menu. When the option you want is white, 
press the zoom button to select it. The submenus for 
the specific tests work the same way. 

Operator Screens 

Choose Operator Screens from the menu by pressing 
the trigger or thumb bunon until this item is white, then 
press the zoom button to select it. 
If you are in the operator screens and want to go to the 
attract mode, first press the zoom button to go through 
the remaining operator screens. When you return to the 
Test menu, turn off the self-test switch. 
The sequentially-appearing Operator Screens let you set 
game options and monitor the use of the game. These 
screens are listed below and are described in the fol- 
lowing sections: 



• Coin Options 

• Game Options 

• Reset Pot Values 

• Statistics 

• Histogram 1; Whole Game Times in Minutes 

• Histogram 2: Time Per Credit in Seconds 

• Histogram 3: Number of Times Level Started 

• Histogram 4: Number of Times Level Quit at 

• Histogram 5: Number of Times Bonus Awarded at 
This Level 

• Histogram 6: Percentage of Time Played in Real 
Flight 

• Error Counts 

• High Scores 

Coin Options 

The first operator screen. Coin Options, lets you change 
all the options related to game cost (see Figure 2-4), 
The default setting for each option is green. 

Follow the instmctions at the bottom of the screen. The 
available settings are listed and explained in Table 2-2, 



Game Options 



Use the Game Options screen to change the operator 
game options (see Figure 2-5), The default setting for 
each option is green. 

You operate this screen the same as the Coin Options 
screen. The available settings are listed and explained 
in Table 2-4. 




Figure 2-3 Test Menu Screen 



Figure 2-4 Coin Options Screen 



Discount to Continue 



Available Settings 



1 coin 1 credit 
2coins/1 credil^ 
3 coJns/1 Cfedit 



Grams free play to players: used mainly tor demonstrating the game. 



Lets you oifer a reduced price per credit wlien players want to continue a game 
(one-half the starting price rounded up). 



Number of coins required for one credit 



8 coins/1 ciedit 



Bonus far Quantity Buy-in None • 

2 coins give 1 (extra coin) 

3 coins give 1 



Lets you choose from many levels of bonus coins or no bonus. 



Rigfif Mecfi Value 



l-oft iWech Value 



1 coin counts as 1 C' 
1 coin counts as 2 coins 
1 coin counts as 3 coins 

1 coin counts as 8 coins 



counts as 1 coint^ 
counts as 2 coins 
counts as 3 coins 



Number of coins each com counts as in the right com mechanisr 



Number of coins eacfi coin counts as in the left coin mechanism 



• Manufacturer's recommended sellings 



Table 2-2 Coin Option Settings 



NOTE 

You should always set one side of the 
game to have Sounds iti Attract OFF. This 
will prevent ttie attract mode audio from 
playing at the same time but slightly out 
of phase. 



Reset Pot Values 

This screen is shown in Figure 2-6. Use this screen to 
calibrate the potentiometers in the cyclic (joystick), col- 
lective, aidder foot pedal, and volume control. Move 
the joystick in both the X and Y directions and press 
both sides of the rudder; let the controls snap back to 
their rest positions. The green triangles should point to 
somewhere in the center green area. If they do not. you 
should calibrate the controls as follows. 




Figure 2-5 Game Options Screen 



Figure 2-6 Reset Pot Values Screen 



Automated Self-Tost 

Program RAM and ROM 
Aulomated Selt-Test Results 

Test Menu Screens 

Instructions for Test Menu 
Test Menu 

Operator Screens 

Coin Options 
Game Options 
Reset Pot Values 
Statistics 
Histograms 1-6 
Error Counts 
High Scores 



Tests the program RAM and ROM. 

Shows results of ttie program RAM and ROM, VRAM, color RAM, MSP DRAM, DS III PCB, and sound 

PCB tests. 

Information about using the lesl menu. 

List of available tests and information you can choose. 

Sets the coin options. 

Sets the game options and controls the high score table in Ihe attract mode. 

Calibrates the game potentiometers. 

Shows game statistics. 

Shows six game histogram screens. 

Shows a complete list of the error counts, if any, from the PC boards. Used by the factory for debugging. 

Shows the top 1 names and scores achieved. 



Control Inputs 



Check this screen regularly to make sure the potentiometers and switches are operating correctly. 



Monitor Test Patterns 

Color Bars 
Monitor Adjust 
Monitor Brightness 
Grey Scale 
B/W Dots 
BW Grid 
Diagonal Lines 
Fullscreen Grey 
Full Screen White 
Full Screen Red 
Full Screen Green 
Fullscreen Blue 
Monitor High Voltage Test 
Scrolling Test 



Use these screens to check the performance ot your video display 

Shows the video display colors. 

Used for the monitor setup. 

Shows the brightness adjustment. 

Shows the grey scale of the video display. 

Shows convergence and focus of the video display 

Shows convergence and focus of the video display 

Shows linearity of the video display. 

Shows Bie color purity of the video display 

Shows the color purity of the video display. 

Shows the color purity of the video display. 

Shows the color purity of the video display. 

Shows the color purity of the video display. 

Checks the regulation of the high voltage to the video display. 

Checks the scrolling mechanism of the GSR microprocessor. 



Set T 



Set the time so thai the display al the bottom ot the Test Menu screen reads correctly 



(Continued on next page) 



Table 2-3 All Screens Appearing in the Self-Test 



Reset the pots by simultaneously pressing the Real Heli 
Flight and Zoom buttons: the lines will change to red. 
Then move each control to its limits and hold it there 
for a few seconds. The green hexadecimal number 
should equal or be very close to the blue number at the 
end of the line, 

• Recalibrate the pots if the range is greater than the 
pots will reach! Move the controls to their limits to 
see how far the triangles move to the left and right 
sides of the screen. If the center green area is red, 
then the pot does not have enough range. Replace 
the defective pot or control. 

• If the cyclic and rudder cannot return to the center 
green area, the controls are not correct. For exam- 
ple, in game play you may be flying slighdy for- 
ward/back or left/right when the cyclic is mechani- 
cally centered. 



Statistics 



The statistics screen is shown in Figure 2-7, The statistics 

are collected from the last time the statistics screen was 

cleared. Write this information on the statistics sheet in 

the back of this manual to help you maximize your 

profit. 

To move to the next screen, just press the zoom button. 

To clear the statistics, hold the Real Heli Flight button 

and press the zoom button at the same time. 

The statistics the game collects are explained below, 

• Left Coins shows the number of coins counted in the 
left coin mechanism, 

• Right Coins shows the number of coins counted in 
the right coin mechanism. 



special Functions 

Main (Multisync) Board GSP l^ts 

VRAM Simple Tesl 

VRAM Verify Test 

VRAM Complete Test 

Test VRAM tor Display Errors 

Color RAM 

VRAM Shift Register Test 



Use this screen for tests of tlie controls, PCBs, and microprocessors. 

Use this screen it you fiave a VRAM failure in file automatea sell-lest. 

Checks for bad VRAMs in the GSP microprocessor system. 

Tests all Ihe VRAM GSP memory. 

Completely tests all VRAM 

Completely test all VRAM Icr Incorrect display 

Tests the color RAM. 

Checks the VRAM shift register 



Main (Multisync) BoanI MSP Tssts 



MSP Verily 

MSP Complete Test 



In both of Ihe Jests below, a color picture appears on the screen when the tesl is done. Th/s picture repre- 
sents the MSP circuitry on the Multisync PC6. A green rectangle means Ihe IC Is OK blue means the IC 
was not tested, and red means the IC Is bad. 

Test runs in the MSP chips themselves and tests the MSP Is very accurate. 
Tesl is run by the 68010 externally 



Main Board ROM Checksums 



Use this test if the program ROMs fail the automated self-test. 



Main (Multisync) Board ZRAM Test Check the ZRAM or clear the ZRAM. Use this if all the pots cannot be reset or if the statistics are not kept 
correctly. 
ZRAM Test Tests the Zero-Power (non-volatile) RAM. 

Clear the ZRAM Clears the Zero-Power (non-volatile) RAM of all data, 



DS III Boaid Tests 

DS III Graphics Program and Data RAM Tested by 63010. 

Use this test if the DS III board fails the automated self-test. 
2101 Vital Signs Tests if the 2101 IC is working and able to run a program, 

DS III Graphics Program and Data RAM Tested by 2101, 

The 2101 runs a standard, complete test on its own program memory. 
IF'Q Test Tests if the DS IN system can generate IROs. 

Graphics ROM Checksums 68010. Tests the graphics ROMs on the DS III PCB. 
Graphics Special Functions Performs hardware diagnosis and oscilloscope test loops tor use by a repair technici 



DSPCOM Board Tests 

2105 Tests 
ASIC 65 Tests 
DSP Link Tests 



Use these tests if the DSPCOM board fails the automated self-test. 

Tests if the 2105 system is working. Goes to a submenu that tests various functions of the 2105. 

Goes to a submenu that tests the ASIC65 system. 

Comprehensive DSP link diagnostic for technicians. Goes to a submenu that tests the communication link 

between both player stations. 



Sound Board Tests 

SA (Sound) Board Self-Test 
Play Sounds 



Use these tests If the SAfIS (sound) board tails fhe automated S' 
Tests the sound program RAM, ROM, and SCOM chips. 
Choose and hear selected game sounds. 



Table 2-3 All Screens Appearing in the Self-Test, Continued 




Option Available 5e 


tting 


5 


Explanation 


Qame DUtleulty 


Very Easy 
Medium • 
Very Hard 


Easy 

Medium Hard 
Nasty 


Medium Easy 
Hard 


Establishes the degree of game difficuliy 


SeatThumper 


Ont/ 




Off 




Lets you turn Ifie seal thumper on/off. 


Sounds in Attract 


Ont^ 




Off 




Lets you choose wtielher or not to play music in ttie attract mode. 


Auto Reset High Scores 


Ont^ 




Off 




Automatically resets the high scores to the factory deiauits after 2000 
games, unless a piayer has entered his initials within the previous 200 
games. Also resets (he best times for each level. 


High Score Name Censor 


Easygoing • 




Strict 




Names entered on the high score table are censored: the program deletes 
letters in possibly objectionable words. 



t/ Manutaclurei's recommended settings 



Table 2-4 Game Option Settings 



Aux Coins is not used in this game (Steel Talons has 

no auxiliai^' coin switches). The number following 

the Aux Coins message should therefore always 

read 0. 

Idle Mins shows the number of minutes the game 

has been idle. 

Active Mins shows the number of minutes the game 

has been played. 

Solo Mins shows the numlTers of minutes the game 

was played in the one-player mode, 

linked Mins shows the numbers of minutes the 

game was played in the two-player mode. 

New Games shows the number of new games that 

players started. 

Continues shows the number of games that players 

continued. 




" Error Count shows the number of errors counted in 
the erasable memory. If you have more than er- 
rors, check the ZRAMs with the self-test. Your game 
may need service. 

• Total Credits shows the total number of new and 
continued games played. 

• Total Coins shows the total number of coins insert- 
ed into both coin inlets for this side of the cabinet. 

• Average Time/Coin shows the average game play 
time per coin, 

• Average Time/Credit shows the average game play 
time per credit. This data depends on how you set 
the game cost on the Coin Options menu. 

Histogram 1: Whole Game 
Times in Minutes 

The first histogram screen shows the distribution in the 
length of playing time in minutes. This screen is shown 
in Figure 2-8. Write these numbers on the statistics sheet 
in the back of this manual to help you maximize your 
I^rofit. 

Histogram 2: Time per 
Credit in Seconds 

This histogram screen shows the distribution of play in 
length of playing time per credit. 

Histogram 3: Number of 
Times Level Started 



This histogram 
each playing level 



shows how often players started 



Figure 2-7 Statistics Screen 




Figure 2-8 First Histogram Screen 

Histogram 4: Number of 
Times Level Quit at 

This histogram screen shows how often piayers quit at 
each playing level. 

Histogram 5: Number of 
Times Bonus Awarded at 
This Level 

This histogram screen shows how often players 
received bonus points (received an "ace" or "pass" rat- 
ing) at each playing level. 

Histogram 6: Percentage of 
Time Played in Real Flight 

This histogram screen shows what percentage of the 
time players pushed the "Real Heli Flight" button and 
played in the realistic helicopter flying (non-coraput- 
er-assisted) mode. 

To move to the next screen, press the zoom button. To 
clear all histograms, hold the Real Heli Flight button 
and press the zoom button at the same time. 

Error Counts 

This screen shows a complete listing of the number of 
errors counted in the erasable memory (see Figure 2-9). 
If you have many errors listed on the screen, check the 
ZRAMs with the self-test. Your game may need service. 
If you call Atari Games Customer Service, the numbers 
on the Error Counts screen may help Customer Service 
perst)nnel troubleshoot your problem. The Total Errors 



rigiirc 2-9 lirror Counts Screen 

on tlie Statistics screen, by the way shows Zero-power 
RAM (ZRAM) errors. 



High Scores 



This screen shows the top 10 players' names as they 
signed them, plus the scores they achieved. 
To clear the high score table, hold the Real Heli Flight 
button and press the zoom button at the sajne time. 

Control Inputs 
Screen 

check this screen as part of your regular maintenance 
to be sure the potentiometers and switches are operat- 
ing correctly 

The Control Inputs screen is shown in Figure 2-10. This 
screen shows the voltage inputs from the control poten- 
tiometers to die A/D converter circuits on the Multisync 
PC board. As you use a control, the line length on the 
screen changes, showing the change in the voltage in- 
put from the potentiometer. If the line length does not 
change, you have a problem. Check Chapter 3 for trou- 
bleshooting and repair information. 
The first control on the screen is the volume control (ig- 
nore any unlabeled lines in the top half of the screen). 
The volume control line shows the movement of the 
volume potentiometer. As you turn the volume control, 
the line should change. 

The middle portion of the screen lets you test the left 
and right coin switches, the Real Heli Flight switch, the 
Rump Thump solenoid, and the Real Heli Flight lamp. 
Activating any of these five controls should make the 
appropriate words on the screen turn green. 




Figure 2-10 Control Inputs Screen 

The bottom portion of the screen lets you test the joy- 
stick, collective, and rudder foot pedal. (The joystick 
movement is checked with two lines.) As you use the 
controls, the lines should become longer and shorter. If 
the line does not move, then see Chapter 3 for more in- 
formation. 

If the volume control line or any of the bottom four 
lines are extremely jittery either that pot is bad or the 
pot mounted in the control is loose. 
For these controls, Volts input appears as no line or a 
short line on the screen and 15 Volts appears as many 
lines across the screen. 



Monitor Test Patterns 

Use this item t(j see the fourteen screens for checking 
the video display, the color RAMs, the GSP, which con- 
trols the video RAMs (VRAMs), and the video output. To 
cycle forwards through the screens, press the thumb 
button, and to go backvirards press the trigger switch. 

• Color Bars screen shows these colors from left to 
right: white, yellow, light blue, green, purple, red, 
blue, and grey If the colors are incorrect, see your 
video display manual for adjustment procedures. 

• Monitor Adjust is used to set up the monitor. 

• Monitor Brightness checks the adjustment of the vid- 
eo display brightness. 

• Grey Scale shows a white line on the left, and a grey 
scale with black on the left. 

• B/WDotsccin be used to check convergence and fo- 
cus. 

• B/W Grid shows a black background and a white 
grid pattern to check convergence. The grid lines 
should be straight within 3.0 mm. If you need to ad 



just the convergence, see the video display manual 

included with the game. 

Diagonal Lines can be used to check video display 

linearity. 

Full Screen Colors (five screens) test the color purity 

of the color RAMs and the display. The test displays 

a grey, white, red, green, and then blue screen. Each 

screen should be a rectangle of color, with no CTirv- 

ing at the corners and no lines in the raster. If it does 

not, see your video display manual included with 

the game for adjustment procedures. 

Monitor High Voltage Tfesf sw^itches between a white 

screen and a grey screen. If the high voltage to the 

display is regulated properly, the sides of the screen 

will fluctuate about ¥, inch from the white to the 

grey screen. 

Scrolling Test checks the scrolling mechanism in the 

GSP. 



Set Time Screen 



Choose this item if you want to set the clock, turn the 
ckx:k on, or turn it off (see Figure 2-11). The clock is 
not used for any functions in this game, but the day, 
date, and time are displayed at the bottom of the Test 
Menu screen. 

To be able to change any clock settings, you must first 
turn on the clock. Choose Start Clockhom the menu. In 
about two seconds, the clock starts. 
Choose the item you need from the menu by using ei- 
ther the thumb button or trigger switch. Change the set- 
ting by pressing the zoom button until you see the cor- 
rect time, date, or day displayed at the bottom of the 
screen. 

If the clock is losing or gaining time, then use Clock 
Faster or Clock Slower to adjust the calibration of the 
clock. 




Figure 2-11 Set Time Screen 



Turn off the clcx:k only if you plan to store the game 
more than six months. (The clock has a lithium batter^' 
that should last more than Ave years in normal use,) To 
turn off the clock, choose Clock Off from the clock sub- 
menu; then select EXiTand press the zoom button. The 
items on the clock menu are explained below. 
" Exit returns you to the Test menu . 
" Inc Hours increments (advances) the hour setting. 

• Inc Minutes advances the minute setting. 

• Inc Seconds advances the second setting. 

• Inc Day advances the day of the week (for example, 
Monday or Tuesday) setting. 

• Inc Month advances the month setting. 

• Inc Date advances the date setting. 

• Inc Kearadvances the year setting. 

• Faster Clock advances the calibration setting. Each 
increase in this setting makes the clock rim about 5 
seconds faster per month. 

• Clock Offtums the clock off. 

" Dec Hours decrements (rever.ses) the hour setting, 
etc. 

• Start Clock starts the clock. 

Special Functions 
Screens 

Use the items on this screen, shown in Figure 2-12, if a 
system or board failed the program RAM and ROM test 
or the board and microprocessor test in the automated 
seLF-test. Also use this screen if you have problems with 
the joystick, coUeaive, or foot pedal, or if the clock set- 
tings or the statistics are erratic. The Special Functions 
items are explained as follows: 

• Exit returns you to the Test menu, 

• Main (Multisync) Board GSP Tests should be used if 
you get the message Bad GSP VRAM or Bad GSP 
Color RAM in ihe automated self-test. Tliis screen 
has six tests. 

" Main Board MSP Tests should be used if you get 
an MSP error message in the automated self-test. 
This screen tests the Math Systems Processor. 

• Main Board ROM Checksums shotiki lu' u.clI it 
you get the message Bad 
Program ROM in the 
automated self- 
test. This tests the 



SPECIAL FUNCTIONS 

EXIT 

MAIN BOARD GSP TESTS s 

MAIN BOARD MSP TESTS 

RESERVED 

MAIN BOARD ROM CHECKSUMS 

MAIN BOARD ZRAM TESTS 

DSIil BOARD TESTS 

DSPCOM BOARD TESTS 

SOUND BOARD TESTS 



Figure 2-12 Special Functions Screen 

program ROMs individually and shows the results 
on the screen. 

Main Board ZRAM Tests should be used if your con- 
trols settings are changing or erratic. Also use these 
tests if you suspect the game is not keeping the 
statistics or pot ranges correcdy (See Error Counts 
on the Statistics Screen.) 

DS III Board Tests should be used if you get any 
message other than DS in Board OK for the DS III 
board test in the automated self-test. This screen has 
three tests and a DS IE ROM checksum test. It also 
has eight "scope loop" tests for factory use only, 
since they require schematics and an oscilloscope. 
DSPCOM Board Tests should be used if you get any 
message other than DSPCOM Board OK for the 
DSPCOM board test in the automated self-test. This 
screen has three tests. 

Sound Board Tests should be used if you get the 
mes.sage Bad Sound Board in the automated self- 
test. 
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CHAPTER 3 



Troubleshooting 
and Maifltenaflce 



Introduction 

This chapter contains troubleshooting tables and check and replace, and a description of steering 
repair procedures for your motor problems. The chap- 
Steel Talons" game. The Hjjgi ;: ■ H?"" " " "'"^"' ' "" "" " ter also includes informa- 

chapter includes several H||3S^^^ lion about connecting the 

troubleshcxjting tables. The KS' ^ . ^^^i^^ ' video display if it requires 

tables contain genenil troll- W"' . ■■ ' . , ■ .'^^^^^ ..aB aaMi separate positive sync and 
bleshooting information, ;.,.^,.--- ^||i£3l repair information for the 

the voltage levels and test l«HKHiK> -*"-!»;t;-H.i,'i9S!i steering control and foot 

points on the game printed-circuit board, a list of pedal assembly, and locations of the RAMs and 
ROM-caused problems with specific ROMs to ROMs on the game PCB. 



TroLililesliooting and Mainlenante 



Coin Mechanism Problem 



Suggested Act 



1 . Check the wiring to Ihe coin mechanism. 

2. Checl< the voltage to the + side ol the mechanism. 

3. Test the coin mechanisms with the sound test screen in the self-test. 



Game Play Problem 


1 


Check tlie harness and connectors. 




2, 


Perform the self-test. 




3. 


Checl< the voltage leveis on the PCB, See Tabic 3-2, Voltage Inputs and Test Points 




4. 


Checi< Wt)al ROM Problems Look Like, Tabie 3-3, tot specific ROM probiems. 


Joystick, Collective, or 


1. 


Have the controis been iubncated with the cortecl type of lubricant? it not, iubricate them as shown 


Foot Pedal Problem 




in Figure 4-2. 4-3, and 4-4. 




2. 


Check the harnesses and connectors. 




3. 


Check the switches on the controi. 




4. 


If you took the controi apart, have you reassembled it correctiy? 




5. 


Make sure ali the parts on the controi are in good repair Repair or repiace parts. 




6. 


Reset the limits on the joystick, coiieclive, and toot pedal controis. 




1, 


is the speaker voiume turned up? (Volume is adjusted on the bracket inside Ihe coin door) 




2, 


Check the voltage on the Muitisync PCB edge connector 




3. 


Check the wiring from the PCB to the speaker. 




4. 


Check the voltage ievei to the PCB, See Table 3-2, Voltage Inputs and Test Points. 




5. 


Repiace the speaker. 



Only a coiored screen appears. 
Display area wavers or 
Jstoosmail. 
Picture is wavy. 



Picture is 



e down. 



Convergence, purity 
or color probiems. 
Picture is not centered. 



Is the game piugged in'^ 

Is the game turned on? 

Are the connections good? 

is Ihe line fuse good? 

is the display brightness turned up? 

Are the solder connections on the line filter and transformer good? 

is the H/lultisync PCB edge connector tightly connected? 

Check all of the items below, if you answer no to any question, you have a problem with the video display 

not with the game circuitry. See your video display service manual. 

a. Do you have power to the video display? 

b. Are the video display's filaments lit? 

c. Do you have high voltage to the video display? 

9. Are the voltage levels to the video display PCB correct? (Power voltage is 100 VAC or 1 10 VAC, 
depending on the type of video display. Video signal voltage is 0.5 to 3.5 Volts.) 

10. If the level is not correct, check the connectors and the harness. 
You probably have a serious RAM problem, 

1 . Do you have correct power voltage to the video display PCB? 

2. Do you have correct high voltage to the video display? 

1 . Is the monitor ground connected to the monitor? 

2. Are the sync inputs connected properly? 

When you serviced the display, you connected the wires incorrectly. Switch the horizontal or vertical yoke 

wires on the display. 

Use the screens in the self-test to adjust the video display. Use the adjustment 

procedures in your video display manual. 

Use the centering procedures in your video display manual. 



Seat Thumper Problem 



Only qualified technici«is having experience with high-power devices should trouble- 
shoot this system. The solenoids and the solenoid/motor PCB run on live voltage and can 
cause serious injunh For further information, coniact your A[ari field service representative at 
(408) 434-3950. 

Player Stations Wont Communicate Make sure the communication link cable between the DSPCOM boards is plugged in. 



Table 3-1 Troubleshooting Table 



Troubleshooting and Mai 



Logic power from ihe switching power suppiy. 



CR6 (Mullisync PCB) 



Lights when +5V1 is coming from the switching power supply. 



CR3 LED (Multisync PCB) Lighls when 5 V is applied to the PCB and the reset (RSTj lurrper is open. 



CRIILED(SAIISPCB) 



Lights when the +1 4 V supply is good. 



CR10 LED (SAMS PCB) 



Lights when the -14 V suppiy is good. 



+VOP 
(pin4otLM324) 



+12 V from the switching power supply. Positive supply for the analog circuitry 



(pin 1 1 of LM324) 



-5V from the switching power supply (if connected). Negative suppiy for the analog 

circuitry 



CR4LED(SAIISPCB) 



Lights when +5V is present on SAIIS b 



Table 3-2 Voltage Inputs and Test Points on the PCBs 



Maintaining the Coin 
Mechanism 

The coin mechanism should be cleaned every three 
months. For detailed parts information on the coin door, 
see Figure 4-3. To maintain the coin mechanism: 

1 . Turn power off to the game. Open the upper coin door, 

2. Open the gate on the door covering the magnet. Use 
the blade of a screwdriver to scrape away any metal fil- 
ings collected on the magnet. 

3. For a thorough cleaning, wash the coin mechanism in 
hot soapy water. Use a toothbrush to remove any stub- 
born build-up of residue in the coin path. 

4. Dry the coin mechanism with compressed air. 

5. If you do not want to use water, brush the loose dust 
off with a soft brush and scrub the residue in the coin 
path with a toothbrush. Blow out all the loose dust and 
dirt with compressed air, 

NOTE 

Never lubricate the coin mechanism with oil 
or grease. 

Repairing the Video Display 

The Steel Talons game cabinet is designed to accommodate 
25-inch horizontal-mounting displays. 

Removing the Video Display 

If you have a problem with the video display first run the 
self-test procedure to narrow down the cause. To make 
adjustments to the video display, unlock the service door 
on the rear of the cabinet. 

If you want to repair the video display, remove it from the 
game by following this procedure: 



1. Turn the game power off and wait two minutes. 
Unplug tlie power cord for safety 

2. \STiile you wait, unlock the upper rear service door on 
the cabinet. 

3. Remove the two screws that attach the display shield 
retainer. Using the top finger hole, tilt the top of the 
shield towards you, and then lift it out of the bottom 
retainer. 

4. Remove the three wood cleats that secure the card- 
board bezel. Then remove the bezel in front of the 
display 

WARNING 

High Voltage 

The video display contalr)s lethal high volt- 
ages. To avoid injury, do not service this dis- 
play until you observe all precautions nec- 
essary for worlKing on high-voltage 
equipment. 

X-Radiation 
This video display is designed to minimize 
X-radiation. However, to avoid possible 
exposure to soft X-radiation. never modify 
the high-voltage circuitry. 

Implosion Hazard 
The cathode-ray tube (CRT) may implode if 
struck or dropped. The shattered glass from 
the tube may cause injury up to six feet 
away Use care when handling the display 
and when removing it from the game cabi- 
net Also, wear gloves to protect your hands 
from the sheet-metal edges. 

5. Discharge the high voltage from the cathode-ray tube 
(CRT). The display assembly contains a circuit for dis- 
charging the high voltage to ground when power is 



Troubles hoCTing and Maintenance 



1 ProbleiT 


1 ROM Causing the Probleir 


1 Check the ROM at: 


Program works, bul non-polygonal (bilmap) 
obiecls are missing or bad 


Grapliics 


High: 200V, 200W, 200 X, 200Y (Multisync board) 
Low: 210V. 210W, 210X, 210y (Mullisync board) 


Bad polygonal objects 


Graphics 


2LM, 2T (DS 111 board) 


Garbage on screen; program doesn't work 


Processor 
Self-Test ROM 


190K (Mullisync Doatd) 

High: 200R, Low: 210R (Multisync board) 


Game program is erratic 


PnjgramROMl,2,3.4 


200S. 210S, 200T, 210T (Mullisync board) 


No sound or erratic sound 


Audio ROM: 
Audio Program 
Audio Sound ROMs 


IF (SAIIS board) 

m, IN. IP. 1R (SAIIS board) 


Communication error (two players cannot be linked) 


DSP 


5F (DSPCOM board) 



Table 3-3 What ROM Problems Look Like 



charging the high voltage to ground when power is 
removed. However, [o make certain, always discharge 
the display as follows: 

a. Attach one end of a solid 18-gauge wire to a well- 
insulated screwdriver or wooden handle. 

b. Attach the other end of the wire to an earth ground. 

c. Quickly touch the blade end of 
the screwdriver to the CRT anode 
by sliding it under the anode cap. 

d. Wait two minutes and repeat pan 
c. 

6, Remove the four bolts and washers that 
secure the video display. This hardware 
is at the four comers of the display frame 

7- Disconnect the harness connectors from the 
video display 

8. Pull the video display assembly out through the 
front of the cabinet. Be extremely careful. 

Replacing the Video Display 

Perform the following procedure to replace the video dis- 
play in the cabinet. 

1. Carefully lift the video display into the cabinet. 

2. Install the four sets of bolts and washers that hold the 
video display assembly 

3. Connect the power and signal harnesses to the video 
display. 

If you replace the CRT and yoke together, adjust the 
brightness, size, and centering as described in the vid- 
eo display service manual. Check the purity and con- 
vergence according to that manual, but adjust both 
only if required. 

4. Install the video display cardboard bezel, cleats, shield, 
and retainer. 

5- Lock the upper rear service door on the cabinet. 



Joystick Control 




The joystick (cyclic) control is shown in Figure 4-2. If you 
want to repair the joystick control, disassemble it by 
removing it from the pod on the control panel. The hard- 
ware that secures the pod and joystick control is shown 
in Figure 4-1. 

Foot Pedal Assembly 

The rudder foot pedal assembly is shown in Figure 4-3- 
If you want to repair the foot pedal, disassemble it by 
removing it from the front of the game cabinet. The hard- 
ware that secures the foot pedal is shown in Figure 4-1. 

Collective Control 

The coUective control assembly (the lever with a yel- 
low handle mounted next to the seat) is shown in 
Figure 4-4. If you want to repair the collec- 
tive, disassemble it by removing it from the 
.^4 seat platform. The hardware that 

^f secures the collective is shown in Fig- 

^BHL ure 4-1. 



1 Pin Signal Pin signal 1 


1 


Red 


7 


GND 


2 


Blje 


b 


Key 


3 


GND 


9 


Negative composite sync 


d 


Green 


10 


Positive V sync 


5 


GND 


11 


PosiBve H sync 


6 


Red 







Table 3-4 Atari Gaines Video 
Connector 010) Pin Assignments 



3-4 



Troubles hooiing and Maintenance 



ROMs and RAM s 

If you have think you have bad ROMs or RAMs, perform 
the ROM or RAM test in the seif-test. If you have a ROM 
problem, see Table 3-5. If you see only a colored screen 
and cannot enter the self-test, see Table 3^ and make sure 
all connections are working. For the location of all the 
ROMs and RAMs on the Multisync PCB, see Figure 4-8. 



LEDs on the 
Multisync PCB 

The LEDs (light-emitting diodes) on the Multisync PCB 
show you the status of various signals on the Multisync 
PCB. Using the LEDs, you can check signals from various 
circuits going to the 68010 processor, TTie state of the sig- 
nals is indicated by the LEDs that flash or stay lit. 
Figure 3-1 shows the location of the LEDs on the Multi- 
sync PCB. Table 2-3 shows the possible status of the LEDs, 
with an explanation of what they indicate. 



DTACKLED _ 
Run LED _ 



=^liP 



. ClockLED 

. mas LED 




^ r^ 



Figure 3-1 DIP Switch and LED Locations on the Multisync PCB 



Run LED State ol 68010 HALT signal 



On when 68010 is ruming. 

Oft when 68010 processor is not running. 

Flashing at 2 Hz it the 68010 cannot run (the watchdog and clocl< must be 

running). 

The Run LED is on in the game mode. 



DTACK LS> Stale of 68010 DTACK (data acknowledge) signal. 



On wlten the 68010 processor is running and the liming circuit is probably 

operating. 

Flashes at 2 Hz when the 68010 processa cannot run (the watchdog and 

processor clock must be running). The DTACK LED is on in the game 

mode. 



Clock LED State of the 68010 processor Clock signal. 



On when the game board is on. 

Off if Ihe processor clock signal is stuck high or low. 



MQS LED State of all 68010 interrupts. 



On in the game mode. 

Off in hardware diagnostic mode and Ihe es^ly part of self-test. 

Off if no interrupts are occurring or any irterrupt signal is stucl( low. 



Table 3-5 LED Status 



CHAPTER 



Illustrated 
Parts lists 



Part Ordering Intormation 



This chapter provides infor- 
mation you need to order 
parts for your game, * 
The parts lists (except for the 
PCB parts hsts) are arranged al- 
phanumerically by Atari part number. All A- 
prefix numbers, which are assemblies, come 
first. Next are part numbers with six numbers 
followed by a hyphen (000598- through 
201000-). Ending the Hst are part numbers 
with a two-number designation followed by a 
hyphen (00- through 99-)- S" The PCB parts 
lists are arranged in alphabetical order by 




component. Within each 
!-. section the parts are ar- 
ranged numerically by part 
number. ^ When you or- 
der parts, give the part number, 
part name, the number of this manual, and the 
serial number of your game. With this infor- 
mation, we can fill your order rapidly and cor- 
rectly. We hope this will create less downtime 
and more profit from your games. ^ Atari 
Games Customer Service phone numbers are 
listed on the inside front cover of this manual. 



Illusiraced Parts IJ&u 



176025-4420 

1/4-20x1 1/4- 

Tamperprgol 

But-Hd. Screw 

(4 places) 

178263-0402 

xl/8-T, 

Foam Tape 

(48'} 



'4-20 X 1 VA-'HexScrew 

(6 places) 

177010-244 

1 1/4-20 Locknut 

(6 places) 

17597-2025 

1/4Splil-Lock Washer Sleel Flat 

(6 places) (12 places) 



72-1524F 

1/4-20 » 1 1/4- 

'an-Hd, Screw 

(6 places) 

175014-1050 



Painted Bezel Cleat 
(6 places) 

176020-220 

#8» 1 1'4LPW Screw 
i12placssonlhe 
sides.and 6 places 



049648-01 

Display Stiield 
(2 places) 



049642-01 

Display Shield 
Retainer 
(2 places) 

175014-3050 

1/4'Ral Washer 
(8 places) 

177024-0144 

1/4-20 Steel 

Low Crown Nut 

(4 places) 

049138-01 

Monitor Mounting 

Bracket 

(4 places) 

178282-003 

Wastier Cap 

Fastener 

(6 places) 

178282-004 

Cap Fastener 

(6 places) 



Display Bezel 

(2 places) 

178056-002 

ine lop 01 ,,ig ^ ^,2- Double- 
momlors) gided Foam Tape 



160060-003 

Sq. Red Button Assy. 

{2 places) 

160044-001 

5V/SMA Spot Snap Switch 

(2 places) 

178237-001 

Red 



A049009-01 

Pot Joystick Assy, 

(2 places) 

75-51 32B 

»10-24 X 2,0 Caniage Boll 

(8 places) 

177010-440 

10-24 Poly-Lock 

(8 places) 

17831S-6503 

.SOD. X. 25 ID X 

3/16" Alum Spacer 

(3 places 

049195-01 

Speaker Grille 

(2 places) 

176019-212 

#8 X 3/4" Sq. Dr. 

LPW Screw 

(8 places) 

148007-104 

4 1/2"Di 

(2 places) 
176015-110 

#10x5/8" Pan-Hd. 

Tapping Screw 

(8 places) 




139022-401-402-403 

25" Wells Gardner 
or Hantarex 
^td. Res, Display 



(2 places) '-.^ 

99-131053 -^ 

Main PCB Assy. ^. 

(2 places) 

175017-2025 

1/4" Splil-Lock Washer 

18 places) 

175014-1050 

.281 X .625 Rat Washer 

{8 places) 

72-S520 

1/4-20x1 1/4" Hex Screw 

(8 places) 

049602-01 

Player Divider Panel 

049640-01 

Divider Support Bracket 

176025-4420 

1/4-20 K 1 1/4" Tamperptoot 

Bul-Hd, Screw 

(4 places) 

175014-3050 

1/4" Flat Washer 

(8 places) 

177024-0144 

1/4-20 Low-Crown Nut 

(4 places) 

049645-01 

Control Panel 

(2 places) 

175014-3050 

1/4" Flat Washer 

(12 places) 

176025-4416 

1/4-20 X 1" Tamperprool 

But-Hd, Screw 

(12 places) 

049562-01 

Control Panel Decal 

(2 places) 

049561-01 

Control Pod Lett Decal 

(2 places) 

049561-02 

Control Pod Right Decal 

(2 places) 

171101-001 

4- Entry Coin Door 

049631-01 

Coin Door Decal 

038158-01 

Product I, D. Label 



Bul-Hd. Screw 

(8 places) 

176014-3050 

1/4" Flat Washer 
(8 places) 



A049013-01 049563-01 175014-3050 

Rudder Pedals >\ssy. Left Rudder Decal 1/4" Flat Washer 

(2 places) (2 places) (8 places) 

75-07002 049563-02 177026-0044 

FenderWasher Right Rudder Decal 1/4-20 Nut/ 

(8 places) (2 places) Washer Assy. 

177010-244 176025-4432 (2 places) 

■20 Poly- 1/4-20 X 2" But 

ik Locknut -Hd. Screw 



9S) 



es) 



Figure 4-1 Cabinet-Mounted Assemblies, Front View 
A049570-01 D 



Illustrated Pars LimIs 



A049659-01 170003-002 

Fluorescent Lamp 24" Fluorescent 

Harness Assy. Lamp 

1 71 086-002 1 78232-001 

24' Fluorescent Clip 

Lamp Fixture (2 places) 



177024-0144 

1/4-20 Low- 

Cnswn Nut 

(4 places) 

175014-3050 

1/4- Rat Washer 

(8 places) 



17G025-4432 

1/4-30x2" 

Tamperproof 

Bul-Hd. Screw 

(4pU 



049556-01 

Right Side Panel Tail Decal 
049556-02 

Left Side Panel Tail 



049558-02 

Right Column Lower Decal 
(2 places) 
049558-01 
Right Column Upper Decal 
(2 places) 
175014-3050 
1/4" Flat Washer 
(41 
82- 
1/4-20x1 1/4" But-Hd, Screw 
(4 
045858-01 
Modified Seat 



175017-2031 

5/16" Split-Lock Washer 
(12 places) 
175014-1056 
5/16" Fiat Washer 
(12 places) 
75-07002 
1/4" Fender Washer 
(8 places) 
72-5520 
1/4-20x1.25 Hex Screw 
(8 places) 
177023-001 
1/4-20 Spring 
Toggle- Wing 
(8 places) 
A04S066-01 
Collective Assy. 
(2 places) 
176025-4420 
1/4-20x1 1/4" 
But-Hd. Screw 



175014-3050 

.281 X .625 
Flat Washer 

(16 places) 
177010-244 

1/4-20 Poly- 
Lock Locknut 




I A049461-02 049460-01 

-\ Rump Thump Assy. Wood Block 
\(2places) (2 places) 



A049497-01 

Seat Harness Assy. 
(2 places) 



A04g576-01 

Attraction Assy. 
049647-01 
Attraction Shield 
049557-01 

Attraction Decal 
72-5532 
1/4-20x2" Zinc 
Hex Screw 
(2 places) 
75-07002 
1/4" Fender 
Washer 
(2 places) 
175017-2025 
1/4" Split-Lock 
Washer 
(2 places) 
175014-3050 
1/4" Flat Washer 
(3 places) 



049621-01 

Column Sen/ice 
Panel 
(2 places) 
049559-03 
Column Service 
Cover Decal 
(2 places) 
176019-220 
#8x1 1/4" Sq, 
Dr. Screw 
(12 places) 

049641-01 

Seat Holder 
(2 places) 
75-5548B 
1/4-20x3- 
Carriage Bolt 
(2 places) 
75-07002 
1/4" Fender 
Washer 
(2 places) 
17701&-244 
1/4-20 Poly- 
Lock Locknut 
(2 places) 
04S646-01 
Seat Pedestal 
(2 places) 
176025-4420 

1-20x1 1/4" 
But-Hd. Screw 
(12 places) 
175014-30SO 
Rat Washer 
(12 places) 



Figure 4-1 Cabinet-Mounted Assemblies, Front View, Continued 
A049570-01 D 





049195-01 


14B007 


1D4 


/terns Not Shown: 


Speaker Grille 4 1/2" Dia, Speaker 




(2 places) (2 places) 


049651-01 


176019-212 176015-110 


Main Wiring Diagram 


#ex3/4"Sq, #10x5/8"Pan- 


A049652-01 


Dr, Screw Hd. Screw 


Left Main Harness Assy, 


(8 places) 18 places) 


A049653-01 






Right Main Harness Assy. 






A049657-01 






Sdenoid Harness Assy. 






Es 


A04966tl-01 












.L«_ 


A049664-01 






If 


Display Power Harness Assy. 
□49665-01 


049558-03 

Left Column Upper Decal 




Leu Pwr Supply Wiring Diagram 
A049667-01 


(2 places) 




i 1 






li 


Right Pwr Supply Wiring Diagram 






TM-330 




\ 




Std. Res. 25" Wells Gardner 




\ 




Display Manual 




> 


V 


lalso valid for 139022-401 




^^ 


\ 


an<i402a,spiays) 
TM-370 




^.ir 


\ 






Steel Talons Operators Manual 






ST-370 




Sleel Talons Self-Test Ubel 


^\ Mf^ \ •» *• 


SP-370 


^^■•^"■l .tf.^ 


Sleel Talons Schematic Package 




178126^)02 


5/32 Tamperproof 


Hex- Key Driver 


efil 








Connectors Label 



Figure 4-1 Cabinet-Mounted Assemblies, Rear View 
AO49570-01 D 





049195-01 


14B007 


1D4 


/terns Not Shown: 


Speaker Grille 4 1/2" Dia, Speaker 




(2 places) (2 places) 


049651-01 


176019-212 176015-110 


Main Wiring Diagram 


#ex3/4"Sq, #10x5/8"Pan- 


A049652-01 


Dr, Screw Hd. Screw 


Left Main Harness Assy, 


(8 places) 18 places) 


A049653-01 






Right Main Harness Assy. 






A049657-01 






Sdenoid Harness Assy. 






Es 


A04966tl-01 












.L«_ 


A049664-01 






If 


Display Power Harness Assy. 
□49665-01 


049558-03 

Left Column Upper Decal 




Leu Pwr Supply Wiring Diagram 
A049667-01 


(2 places) 




i 1 






li 


Right Pwr Supply Wiring Diagram 






TM-330 




\ 




Std. Res. 25" Wells Gardner 




\ 




Display Manual 




> 


V 


lalso valid for 139022-401 




^^ 


\ 


an<i402a,spiays) 
TM-370 




^.ir 


\ 






Steel Talons Operators Manual 






ST-370 




Sleel Talons Self-Test Ubel 


^\ Mf^ \ •» *• 


SP-370 


^^■•^"■l .tf.^ 


Sleel Talons Schematic Package 




178126^)02 


5/32 Tamperproof 


Hex- Key Driver 


efil 








Connectors Label 



Figure 4-1 Cabinet-Mounted Assemblies, Rear View 
AO49570-01 D 



Illustrated Parts i 



A043705-01 

Fan Cord Assy. 

171002-001 

/, 70CFM Exhaust Fan 

178093-001 

Fan Guard 

72-6636S 

#6 X 1/4" Pan-Hd Screw 

(4 places) 




037332-01 

Vent Grille 
(2 places) 

049593-01 

Monitor Door 
(2 places) 

A049666-01 

Left Power 
Supply Assy. 
176015-112 
#10x3/4" Pan-Hd. 
Tapping Screw 
(4 places} 
177026-0038 
8-33 Nut/ 
Washer Assy, 
(2 places) 



A049536-01 

Rump-Thurnp 
PCB Assy. 
72-661 2S 
#6 X 3/4" Pan- 
Hd. Screw 
(4 places) 
178265-1X11 
."■ PCB Stand-off 
(4 places) 



A04966e-01 

Right Pwr Supply Assy, 

176015-112 

#10x3/4" Pan-Hd. 

Tapping Screw 

(4 places) 

177026-0038 

8-32 Nut/Washer Assy. 

(2 places) 



Coin Box Assy, 
CO-370-01 

Steel Talons 

Set Up Instructions 

A04S662-0I 

Component 
Bracket Assy. 
176015-110 

flOx 5/8" Pan-Hd. 
Tapping Screw 



72-661 2S 

Assy, #6 X 3/4" Pan- 
!L- I'i'i'-es) Hd. Screw 

175004-706 (8 places) 

FioB' Washer 
(Wplaces) 

A046901-21 A049349-01 72-661 2S 

sync PCB Assy. DSPCOM PCB Assy. H6 x 3/4" Pan- 
(2 places) Hd. Screw 

175004-706 12 places) 

Fiber Washer 034536-02 

(4 places) Foam Vibration 

Damper 
(2 places) 



A04g096-01 

DS III PCB Assy. 
(2 places) 



A049676-01 

Board Set /\Esy. 
(2 places) 



Figure 4-1 Cabinet-Mounted Assemblies, Rear View, Continued 
A049570-01 D 




A049015-01 

Rudder Pedals 
Harness Assy, 



3/4" Thrust Bearing 



Figure 4-2 Rudder Pedals Assembly 
A049013-01 B 



178180-004 

Yellow Handle 

Bar Grip 




72-1 604F 
6-32 X 1/4- X-Rec 
Pan-Hd. Screw 
(2 places) 

175014-1026 

#6 Flat V\ 
(2 places) 



Figure 4-3 Collective Control Assembly 

A048066-01 A 



Illusuated Parts Lists 



119008-1001 

5K Poteriliomeler 
(2placBs) 



72-1 606F 

6-32 3/8" Pan-Hd. X-Rec Screw 
(8 places) 




bearing, and the 
joyslick shaft. 



72-8536 

1/4-20 SQC-Hd. Screw 
(4 places) 



048061-01 

Pol Joystick Half Housing 
(2 places) 



I (4 places) 



F^iure 4-4 Pot Joystick Assembly 
A049009-01 B 



171100-003 

Right Hand Grip Assy. 
(Indad&s all parts shown on this page, 
except the joystick handle and disc) 



lILisiKKed Parts Lists 



17103-001 

Thumb Switch Assy. 
(2 places) 




Figure 4-4 Pot Joystick Assembly, Continued 
A049009-01 B 





142044-001 

Power Transformer 

7241fi4806S 

#S-32 X 3/8- X-Rec Screw 


(2 places) 


Power Supply Cha.s 











149003-003 
5V/10Amp SwKc 
Power Sjpply 
72-HA4306S 

*a^ X 3/B" 
(2 places) 



A049295-01 

6" BK AC Jumper Assy. 

A043295-(e 

6" W AC Jumper Assy 

A043296-01 

PS Grid Jumper Assy. 



Aa423a4-01 

72-HA4606S 
((6-3£!<3/e"X-RecScrei 
(2 oiaces) 



A043387-01 

4" Bik Jumper Assy. 
|2 places) 




179229-2205 

5 Pos. Fuse BIcKk 

I4600S-4022 

250V/4 Amp Slow-Blow Fuse (F1) 

146008-3022 

250V/3 Amp Slow-Blow Fuse (F2 - F5) 

(3 places; 

72-HA4606S 

SS-32X 3/3" X-Rec Screw 

(2 places) 

034544-01 

Fuse Block Cover 



Figure 4-5 Right Power Supply Assembly 
A049668-01 A 



Illustrated PaitK Lists 




6" BK Jumper Assy, 
'MSZ95-02 
W AC Jumper Assy 



Jumper Assy. 
A04M9e-01 
PS Gnd Jumper Assy, 



Figure 4-6 Left Power Supply Assembly 
A049666-01 A 



Jllusiraied Parts Lisw 



W/Pivol 8 Sludd 



Elastic 

99-15132 

Snap-on Sleeve 




Figure 4-7 Four-Entry Coin Door Assembly 
171101-001 



Illustrated Parts lists 



Bezel for Cover 




Die Casl Frame 



NOTE: The Com Box Assembly was intentionally left out and is shown 
in the Cabinet-Mounted Assembly drawing on page 4-5 of this 



Figure 4-7 Four-Entry Coin Door Assembly 
171101-001 



Illustrated Parts Lists 
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NOTE: Production PCBs are stuffed with R198-R203 instead of these 6 capacitors: C5, C6, C7, C8, CIO, C14 
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Steel Talons 



Multisync PCB Assembly 
Parts List 



Designator Description 



Part No. 



Description Designator 



Part No. 



30D Socket, 28 Pin, .600-Inch 
55L-MSP. 120S-PSP, 150S-GSP 
Socket, 68 Pin 
190K Socket, 64 Pin, .900-Inch 
200E Socket, 24 Pin. .600-Inch 

200K Socket. 24 Pin. .300-Inch 

200R, 200S, 200T, 200C, 200V. 200W, 200X, 200Y 

Socket, 28 Pin, .600-Inch 
210E Socket, 24 Pin, .600-Inch 
210R. 210S, 210T. 210U. 210V. 210\V. 210X. 210Y 

Socket, 28 Pin, .600-Inch 

5K Integrated Circuit, DRAM, 4464, 

64KX4, 150n,sec 
5M Integrated Circuit, 74F244 

I5K Integrated Circuit, DRAM, 4464, 

64KX4, 150n.sec 
15M Integrated Circuit, 74ALS245 

20F Integrated Circuit, 74ALS574 

20S,20U,20W Integrated Circuit, 74BCT29823 
25K Integrated Circuit, DRAM, 4464, 

64KX4, 150nsec 
25M Integrated Circuit, 74AS373 

3OB Integrated Circuit, 74LS374 

3OD Integrated Circuit, AD7582 

30P Integrated Circuit. 74LS245 

30S.30L',30W Integrated Circtiit. 2149. 45 nsec 

30Y Integrated Circuit, 74LS245 

35K Integrated Circuit, DRAM, 4464, 

64KX4, 130 n.sec 
35M Integrated Circuit, 74ALS245 

40H Integrated Circuit, 74LS123 

40S,40U,40W Integrated Circuit, 2149, 45 nsec 

40Y Integrated Circuit, 74LS245 

45B Integrated Circuit, ADC0809 

50H Integrated Circuit, 74LS123 

50S,50i:,50W Integrated Circuit, 74ALS574 

50Y' Integrated Circuit, 74AS573 

55L-MSP Integrated Circuit, 34010-50 

6OB, 60D Integrated Circuit, 74LS244 

60P, 60S, Integrated Circuit, VRAM, 64KX4, 

60U, 60W 150 nsec* 

60Y Integrated Circuit, 74AS138 

63C Integrated Circuit, 74LS259 

70P, 70S, Integrated Circuit, VRAM, 64KX4, 

70U, 70W 150 nsec' 



179257-028 

n9237-068 
179256-064 
179257-024 

179259-024 

179257-028 
179257-024 

n9257-028 



137546-003 
137502-001 

137546-003 
137440-001 

137548-001 
137513-003 

137546-003 
137547-001 

137144-001 
137545-001 
137134-001 
137199-002 

137134-001 

137546-003 
137440-001 
137268-001 

137199-002 
137134-001 
137243-001 
137268-001 

1,37548-001 
137547-001 
137538-002 
137038-001 

137553-002 

137522-001 
137137-001 

137553-002 



70Y Integrated Circuit, 74AS08 

75c Integrated Circuit, 74LS259 

75H Integrated Circuit, "4LS14 

80.M Integrated Circuit, 74ALS138 

85C Integrated Circuit, 74LS374 
85P, 85S, 85U. 85W 

Integrated Circuit, VRAM. 64KX4. 150 

nsec* 

90M Integrated Circuit, 74ALS08 

95C Integrated Circuit, 74LS374 

95P, 95s, Integnttcd Ciix'uit, VRAM, 64KX4. 

95U, 95W 150 nsec* 

lOOM Integrated Circuit, 74ALS161 

HOC Integrated Circuit, 7406 

llOK Integrated Circuit, 74ALS138 

120H Integrated Circuit, 74F74 

120K Integrated Circuit, 74LS393 

120M Integrated Circuit, 74ALS574 

120P Integrated Circuit, 74AS573 

120S-PSP Integrated Circuit, 34012-50 

120U Integrated Circuit, 74F244 

1 20W, 1 20Y Integrated Circuit, 74AS573 

135c, 135H Integrated Circuit, 74F74 



135K 


Integrated Circuit, 74AS32 


135M 


Integrated Circuit, 74LS74 


135P 


Integrated Circuit, 74AS573 


135U 


Integrated Circuit, 74AS00 


135W 


Integrated Circuit, 74AS573 


135Y 


Integrated Circuit, 74LS259 


140C 


Integrated Circuit, 74LS244 


140H 


Integrated Circuit, 74LS393 


140K 


Integrated Circuit, 74F1 1 


140M 


Integrated Circuit, 74ALS74 


140? 


Integrated Circuit, 74LS244 


140U 


Integrated Circuit, 74AS08 


150c 


Integrated Circuit, 74LS245 


150E 


Integrated Circtiit. 74LS244 


15OH 


Integrated Circiut. 74I.S74 


15OK 


Integrated Circuit, 74LS20 


150S-GSP 


Integrated Circuit, 34010-50 


150U 


Integrated Circuit, 74AS573 


150W 


Integrated Circuit, 74F04 


15OY 


Integrated Circuit, 74F161 



160C 



Integrated Circuit, 74LS244 



137484-001 
137137-001 
1.37056-001 
1375n-001 

13"144-001 



137553-002 
137460-001 
137144-001 



137553-002 
137470-001 
137052-001 
137517-001 

137436-001 
137146-001 
137548-001 
137547-001 

137559-001 
137502-001 
137547-001 
137436-001 

137487-001 
137023-001 
137547-001 
137480-001 

137547-001 
137137-001 
1.37038-001 
137146-001 

13758,3-001 
1.37156-001 
137038-001 
137484-001 

137134-001 
137038-001 
137023-001 
137060-001 

137538-002 
137547-001 
137437-001 
137,343-001 

137038-001 
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Multisync PCB Assembly, Continued 
Parts List 



Designator Description 



Part No. 



160E 


Integrated Circuit, 74ALS161 


160H 


Integrated Circuit, 74ALS32 


160K 


Integrated Circuit, 74ALSI38 


160M 


Integrated Circuit, 74F04 


160U 


Integrated Circuit, 74AS32 


160W 


Integrated Circuit, 74LS74 


170C 


Integrated Circuit, 74LS245 


170E 


Integrated Circuit, 74L,S244 


170H 


Integrated Circuit, 74LS148 


170K 


Integrated Circuit, 74ALSI6I 


175R 


Integrated Circuit, 74LS245 


175T 


Integrated Circuit, 74AS08 


175W 


Integrated Circuit, SCOM 


180C 


Integrated Circuit, 74ALS138 


180E 


Integrated Circuit, 74ALS139 


190C 


Integrated Circuit, 74LS393 


190E 


Integrated Circuit, 74AS00 


190K 


Integrated Circuit, 68010 


190N 


Integrated Circuit, 74LS245 



200C, 200D Integrated Circuit, RAM, 8KX8, 100 nsec 

200E Integrated Circuit, 48T02-15, RAM 

200F Integrated Circuit, 74LS245 

200H, 200J Integrated Circuit, 74LS244 

200K Integrated Circuit, SLOOP 

200L Integrated Circuit, 74ALS32 

200M Integrated Circuit, 74ALS138 

200N, 200P Integrated Circuit, 74LS245 

200R Integrated Circuit, EPROM 

200S Integrated Circuit, EPROM 

200T Integrated Circuit, EPROM 

200U Integrated Circuit, EPROM 

200V Integrated Circuit, EPROM 

200W Integrated Circuit, EPROM 

200X Integrated Circuit, EPROM 

200Y Integrated Circuit, EPROM 

210C, 210D Integrated Circuit, RAM, 8KX8, 100 nsec 

210E Integrated Circuit, 48Z02-15, RAM 

210E Integrated Circuit, 74LS245 
210H, 210J, 210K 

Integrated Circuit, 74LS244 

210L, 210M Integrated Circuit, 74LS245 

210N Integrated Circuit, 74LS244 

210P Integrated Circuit, 74LS245 

210R Integrated Circuit, EPROM 



137470-001 
137464-001 
137517-001 

137437-001 
137487-001 
137023-001 
137134-001 

137038-001 
137417-001 
137470-001 
137134-001 

137484-001 
137526-001 
137517-001 
137467-001 

137146-001 
137480-001 
137414-002 



Description Designator 



Part No. 



21 OS Integrated Circuit, EPROM 

210T Integrated Circuit, EPROM 

210U Integrated Circuit, EPROM 

2I0V Integrated Circuit, EPROM 

210W Integrated Circuit, EPROM 

210X Integrated Circuit, EPROM 

210Y Integrated Circuit, EPROM 

BCLK Connector, Rcpt, 2 Ckt 

NOTE: Place receptacle for BCLK on "QB". 
BCLK. Connector, 4 Ckt, Header, .100 Ctr 

BLU. Test Point 

CI Capacitor, 100 |iF, 35 V, Electrolytic 

C2 Capacitor, .01 |IF, 50 V, +80%-20%, 

Ceramic 
C3-C14, C16, 
C19-C21, C24-C43 

Capacitor, .1 ^E, 50 V,+±80«/(h±20%, 

Ceramic 



136087-1003 
136087-1005 
136087-1007 
136087-1009 

136087-1011 
136087-1013 
136087-1015 

179178-002 

179177-004 
179051-001 

124000-107 
122002-103 



122002-104 



137134-001 


C44-C63 




C65-C78, C 


137535-004 


C85-C87 


137540-150 




137134-001 


C88-C91 


137038-001 


C92 


136087-9001 




137464-001 


C93 


137517-001 


C94-C106 


137134-001 






C108-C111 


136087-1002 


C112-C118 


136087-1004 




136087-1006 




136087-1008 


C119 




C120 


136087-1010 


C121 


136087-1012 


C122 


136087-1014 




136087-1016 


C123, C124 


137535-004 


C125-C128 


137442-150 


C129-C137 


137134-001 






C138, C139 


137038-001 






C140, C141 


137134-001 




137038-001 


C142 


137134-001 


C143, C144 


136087-1001 





Capacitor, 1000 pF, 100 V, Ceramic 122015-102 

Capacitor, .1 ^iF, 50 V,++80%-+20%, 122002-104 

Ceramic 

Capacitor, .22 nF, 50 V, ±10%, Ceramic 122015-224 

Capacitor, .1 nF, 50 V, +80%-20%, 122002-104 

Ceramic 



Capacitor, 10 HF, 35 V, Electrolytic 

Capacitor, .1 nF, 50 V, +80%-20%, 

Ceramic 

Capacitor, .22 jiF, 50 V, ±10%, Ceramic 

Capacitor, .1 nF, 50 V, +80%-20%, 

Ceramic 

Capacitor, 3900 pF, 50 V, Ceramic 
Capacitor, 560 pF, 50 V, Ceramic 
Capacitor, 10 flF, 35 V, Electrolytic 
Capacitor, .0022 nF, 100 V, Plastic 



124000-106 
122002-104 

122015-224 
122002-104 



122020-392 
122020-561 
124000-106 
121022-222 

122002-104 



Capacitor, .1 ^F, 50 V, +80%-20%, 

Ceramic 

Capacitor, 10 [iF, 35 V, Electrolytic 124000-106 

Capacitor, .1 ^F, 50 V, +80%-20%, 122002-104 

Ceramic 

Capacitor, 1000 pF, 100 V, ±5%, 122016-102 

Ceramic 

Capacitor, .1 [i¥, 50 V, +80%-20%, 122002-104 

Ceramic 

Capacitor, .22 \l¥, 50 V, ±10%, Ceramic 122015-224 

Capacitor, .1 |iF, 50 V, +80%-20%, 122002-104 

Ceramic 
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Multisync PCB Assembly, Continued 
Parts List 



Designator Description 



Part No. 



Description Designator 



Part No. 



C145 

C146-C189, 
C193-C202, 
C204-C227 



C228 
C229 

C230-C238, 
C243-C249 

C250 

C251-C259, 
C264-C273 

C274 

C275-C293, 
C298, C299, 
C306-C320 

C322 



Capacitor, 10 HF, 35 V, Electrolytic 



Capacitor, .1 |IF, 30 V, +80%-20%, 
Ceramic 

Capacitor, 1000 pF, 100 V, Ceramic 
Capacitor, 47 pF, 100 V, ±5%, Ceramic 

Capacitor, .1 nF, 50 V, +80%-20%, 

Ceramic 

Capacitor, 47 pF, 100 V, ±5%, Ceramic 



Capacitor, .1 |iF, 50 V, +80%-20%, 

Ceramic 

Capacitor, 47 pF, 100 V, ±5%, Ceramic 



Capacitor, ,1 ^iF, 50 V, +80%-20%, 

Ceramic 

Capacitor, 10 HF, 35 V, Electrolytic 



C323-C326 


Capacitor, 10 pF, 100 V, ±5%, Ceramic 


C332, C333, 




C337-C343 


Capacitor, .1 |1F, 50 V, +80%-20%, 




Ceramic 


C344-C347 


Capacitor, 100 pF, 100 V, ±5%, Ceramic 


C348-C352 


Capacitor, .1 |iF, 50 V, +80%-20%, 




Ceramic 


C356 


Capacitor, 10 jlF, 35 V, Electrolytic 


C358 


Capacitor, .1 |aF, 50 V, +80%-20%, 




Ceramic 


C359, C360 


Capacitor, 1000 pF, 100 V, Ceramic 


C369-C377, 




C379 


Capacitor, .1 \ip, 50 V, +80%-20%, 




Ceramic 


CRl, CR2 


Diode, MV5053, Light-Emitting 


CR3, CR4 


Diode, 1N914 


CR5 


Diode, 1N4002 


CR6 


Diode, MV5053, Light-Emitting 


CR7, CR8 


Diode, 1N4002 


CR9-CR12 


Diode, MV5053, Light-Emitting 


CR13 


Diode, 1N4002 


CR14 


Diode, MV5053, Light-Emitting 


CR17 


Diode, 1N4733 A, 5.1 V, Zener 


CR18 


Diode, 1N4002 


CR19 


Diode, 1N4742 A, 12 V, Zener 


CR20, CR23 


Diode, 1N4002 



124000-106 


CSYNC. 


Test Point 


179051-001 




DIAGN. 


Test Point 


179051-001 




GND1-TP9 


Test Point 


179051-001 


122002-104 


GRN. 


Test Point 


179051-001 




n 


Connector, 12 Circuit, Header .250 Ctr 


179069-012 


122015-102 


J4-J6 


Connector, 11 Circuit, Header, .100 Ctr 


179118-011 


122016-470 


J7 


Connector, Header, 60 Circuit, , 1 Ctr 


179021-060 




J8-J11 


Connector, 11 Circuit, Header, .100 Ctr 


179118-011 


122002-104 










J14 


Connector, 26 Circuit, Header, .1 X .1 




122016-470 




Dual 


179261-026 




J15 


Connector, 16 Circuit, Header, ,1 X .1 








Dual 


179261-016 


122002-104 










Q1,Q2 


Transistor, 2N6044 


133042-001 


122016-470 


Q3 


Integrated Circuit, 7905 


137581-001 




Q4 


Integrated Circuit, 7812 


137597-001 




Q5 


Transistor, 2N3904 


133041-001 


122002-104 










Q6 


Transistor, 2N3906 


133040-001 


124000-106 


Q7 


Transistor, 2N3904 


133041-001 




Q8 


Transistor, 2N3906 


133040-001 


122016-100 


Q9 


Transistor, 2N3904 


133041-001 


122002-104 


QIO 


Transistor, 2N3906 


133040-001 




Q11-Q13 


Transistor, 2N3904 


133041-001 


122016-101 








122002-104 


R1-R26 


Resistor, 100 0, ±5%, 1/4 W 


110000-101 




R29-R45 


Resistor, 1 K ii, ±5%, 1/4 W 


110000-102 




R46-R48 


Resistor, 470 Q, ±5%, 1/4 W 


110000-471 


124000-106 


R49-R54 


Resistor, 4.7 K Q, ±5%, 1/4 W 


110000-472 


122002-104 










R55 


Resistor, 100 Q, +5%, 1/4 W 


110000-101 


122015-102 


R57, R58 


Resistor, 1 K 0, ±5%, 1/4 W 


110000-102 




r6i 


Resistor, 4.7 K Q, ±5%, 1/4 W 


110000-472 


122002-104 


R62, r63 


Resistor, 220 CI, ±5%, 1/4 W 


110000-221 




R64-R67 


Re,sistor, 5.6 K Q, ±5%, 1/4 W 


110000-562 


131027-002 


r68 


Re.sistor, 1 K n, ±5%, 1/4 W 


110000-102 


131052-001 


R69 


Resistor, Metal Film, 56 K H, ±1%, 




131048-002 




1/4 W 


110011-5602 


131027-002 


R70-R73 


Resistor, 220 n, ±5%, 1/4 W 


110000-221 


131048-002 


R74, R75 


Resistor, 10 K Q, ±5%, 1/4 W 


110000-103 


131027-002 


R76 


Resistor, 220 £2, ±5%, 1/4 W 


110000-221 


131048-002 


R77, R78 


Resi,stor, 4.7 K 0, ±5%, 1/4 W 


110000-472 


131027-002 


R79 


Resistor, 47 K Ci, ±5%, 1/4 W 


110000-473 


131009-206 


R80, R81 


Re.sistor, 1 K Q, ±5%, 1/4 W 


110000-102 


131048-002 


R82, R83 


Resistor, 470 £1, ±5%, 1/4 W 


110000-471 


131009-215 


R84-R88 


Resistor, 10 K O, ±5%, 1/4 W 


110000-103 


131048-002 


R89-R96 


Resistor, 33 n, ±5%, 1/4 W 


110000-330 
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Parts List 



Designator Description 



R98-R101 


Resistor, 100 Q, ±5%, 1/4 W 


R102-R107 


Resistor, 33 0, ±5%, 1/4 W 


R109-R111, 




R113-R115 


Resistor, 100 Q, ±5%, 1/4 W 


R116-R123 


Resistor, 33 Q, ±5%, 1/4 W 


R124 


Resistor, 220 f2, +5"/o, 1/4 W 


R125-R131 


Resistor, 1 K H, ±5%, 1/4 W 


R132 


Resistor, 4.7 K Q, ±5%, 1/4 W 


R134 


Resistor, 1 K O, ±5%, 1/4 W 



R144 Resistor, 620 U, ±5%, 1/4 W 

R155 Resistor, Q, +5%, 1/4 W 

R156-R159 Resistor, 5.6 K O, ±5%, 1/4 W 

Rl60, Rl6l Resistor, 10 K Q, ±5%, 1/4 W 

R162, R163 Resistor, 150 H, ±5%, 1/4 W 

R164-R167 Res/stor, 470 Q, ±5%, 1/4 W 

R168-R171 Resistor, 10 K H, ±5%, 1/4 W 

R175 Resistor, 91 Q, ±5%, 1/4 W 

R176 Resistor, 68 ii, ±5%, 1/4 W 

R177, R178 Resistor, 100 Q, ±5%. 1/4 W 

R194 Resistor, 10 K O, ±5%, 1/4 W 

RED. Test Point 

RESET. Test Point 



Part No. 



110000-101 
110000-330 

110000-101 
110000-330 

110000-221 
110000-102 
110000-472 
110000-102 

110000-621 
110005-001 
110000-562 
110000-103 

110000-151 
110000-471 
110000-103 
110000-910 

110000-680 
110000-101 
110000-103 

179051-001 
179051-001 



Description Designator 



SPEED Connector, 6 Ckt, Header, .100 Ctr 

SPEED Connector, Rcpt, 2 Ckt 

NOTE: Place receptacle for SPEED on "B". 



SWl 



Switch, 8 Pos DIP 



TP++1005V1 Test Point 

TP++1005V2 Test Point 

TP++1012V1 Test Point 

TP++1015V1 Test Point 

TP3, TP-TP5V1, TP-TP22V1 
Test Point 

VCLK Connector, Rcpt, 2 Ckt 

VCLK. Connector, 6 Ckt, Header, .100 Ctr 

NOTE: Place receptable for VCLK on •■QB/2". 
WD-DIS Test Point 

XOSCl Crystal, 32.000, Oscillator Module 

XOSC2 Crystal, 48 Mhz, 0.scillator Module 

XOSC4 Crystal, 32.000, Oscillator Module 



Part No. 



179177-006 
179178-002 



160031-008 

179051-001 
179051-001 
179051-001 
179051-001 



179051-001 

179178-002 
179177-006 

179051-001 

144008-002 
144008-003 
144008-002 



'Acceptable substitute is part no. 137553-001, Integrated Circuit 
64Kx4VRAM, 120 nsec, or part no. 137553-003 Integrated 
Circuit, 64Kx4, VRAM, 100 nsec 



RNl , RN2 Resistor Network, 470X9, ±5%, 1 1801 0-471 

1/8 W, SIP (10-pin) 

RN3-RN5 Resistor Network, R2R Ladder 1 1801 5-001 

RN6 Resistor Network, 4. 7KX9, ±5%, 118010-472 

1/8 W, SIP (10-pin) 

SCOM Connector, 11 Circuit, Header, .100 Ctr 179118-011 
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Figure 4-9 DS III PCB Assembly 
A049095-01 A 
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Figure 4-10 DSPCOM PCB Assembly 
A049348-01 A 
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Figure 4-11 Steel Talons Rump Thump Assembly 
A049536-01 A 
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Steel Talons Rump Thump PCB Assembly 
Parts List 



De§ignator 


■ Description 


Part No. 


Description Des^ator 


Part No. 


(HSl) 


Nut/'Washer Assy, 6-32, Zinc 


177026-1036 








(HSl) 


Screw, Pan, 6-32X3/8, X-Rec, Cadmium 


72-1 606S 


R1,R2 


Resistor, 330 Q, +5%, 1/8 W 


110027-331 


C1,C2 


Capacitor, ,01 |JF, 125 V RMS, Ceramic Disc 


120010-103 


R3 


Resistor, 39 fi. ±5%, 1/2 W 


110001-390 


C3 


Capacitor, ,1 \iF, 50 V, +80%-20%, Ceramic 


122002-104 


R4 


Resistor, 270 Q, ±5%, 1/8 W 


110027-271 


C4 


Capacitor, 3300 p.F, 25 V, Electrolytic 


123003-338 


R5 


Resistor, 39 il, ±5%, 1/2 W 


110001-390 


CRl, CR2 


Diode, 1N5401 


131051-002 


R6,R7 


Resistor, 330 Q, ±5%, 1/8 W 


110027-331 


CR3, CR4 


Diode, 1N4001 


131048-001 


R8 


Resistor, 270 Q, ±5%, 1/8 W 


110027-271 


HSl 


Heat Sink, TO-220, 1.5X.5 


178190-124 














Ul, U2 


Opto-Lso, Triac, MOC3041 


138008-001 


Jl 


Connector, 11 Circuit, Header, ,100 Ctr, Key 2 


179118-011 


U3 


Integrated Circuit, 7815 


137598-001 


J 15V 


Connector, 6 Circuit, Header, .250 Ctr 


179069-006 


(HSl) 


Compound, Thermal 


107031-001 


MJ2 


Connector, 3 Ckt, Header, .250 Ctr 


179069-003 








Q1,Q2 


'Mac, 600 V/25 A, MAC223A8 


133053-001 
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Figure 4-12 SAIIS (Audio) PCB Assembly 

A048479-XX A 
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Steel Talons 



Illustrated Pans Lists 



SAnS PCB Assembly 
Parts List 



Part No. Description 



Designator 



3N Integrated Circuit, MSM6295 

ID Integrated Circuit, 6502A 

IJ Integrated Circuit, RAM, 8KX8, 

100 ns, .6 

IL Integrated Circuit, SCOM 

4B1 Integrated Circuit, YM2I51 

4A Integrated Circuit, YM3012 

IM EPROM, 200 ns, I28KX8 

IR EPROM, 200 ns, I28KX8 

IF EPROM, 200 ns, 64KX8 



2F GALI6V8, 25 ns 

2L GALI6V8, 25 ns 

C1-C4, C13- Capacitor, . IjiF, 50V, 
Cl6,C19-C39, +80%-20%, Ceramic 
C4I, C48, C49, C53- 
C55, C57, C59, C63- 
C70, C74, C78-C8I, 
C84-C89, C9I-C93 



C56 

C77, C83 
C43, C46, 
C47, C50, C60 
C9-C12, CI8 



Capacitor, .I|iF, 50V, 10%, Ceramic 

Capacitor, .22\iF, 50V, 10%, Ceramic 

Capacitor, lOOOpF, lOOV, 10%, Ceramic 122015-102 

Capacitor, lOOpF, lOOV, 5%>, Ceramic 122016-101 



C40, C58, Capacitor, lOnF, 25V, Electrolytic 

C76, C82, C90, C94 

C52, C62 Capacitor, 2200pF, 50V, 10%, Ceramic 

C51, C6l Capacitor, 3300pF, 50V, 5%, NPO 

C71, C72 Capacitor, 3300ptF, 25V, Electrolytic 

C45 Capacitor, 3900pF, 50V, 10%, Ceramic 



C17 

C42, C44 
J4 

Jl 



J2 

J3 

CRl, CR2, 

CR12-CR19 

CR5-CR8 

CR3 

CR9 

CR4, CRIO, 

CRll 

HSl, HS2 

5C, 5K, 5L 
6C, 6K, 6L 



Capacitor, 39pF, lOOV, 5%, Ceramic 
Capacitor, 6800pF, 50V, 10%, Ceramic 
Connector, 1 1 CKT, Header, 
-lOOCTR, KEY4 
Connector, 11 CKT, Header, 
.lOOCTR, KEY3 

Connector, 12 CKT, Header, 
.156CTR, KEYll 
Connector, 6 CKT, Header, 
.156CTR, KEY3 
Diode, 1N4001 

Diode, 1N540I 

Diode, 1N5818 

Diode, 1N754A, 6.8V, Zener 

Diode, MV5053, Light-Emitting 
Heat Sink, TDA2030 

Integrated Circuit, 4066B 



Part No. Description 



Designator 



137607-001 


2H 


Integrated Circuit, 74LSI38 


137177-001 


137577-001 


4J 


Integrated Circuit, 74LS174 


137122-001 


137535-004 


4E 


Integrated Circuit, 74LS240 


137251-001 


137526-001 


4F/H, 4K/L 


Integrated Circuit, 74LS273 


137040-001 


137401-001 


3B, 3A/B 


Integrated Circuit, 74LS393 


137146-001 




3A,4D 


Integrated Circuit, 74LS74 


137023-001 


137402-001 


4C 


Integrated Circuit, 74LS86 


137079-001 


136087-5002 








136087-5005 


3P 


Integrated Circuit, 7805 


137596-001 


136087-5001 


6/7N 


Integrated Circuit, 7812 


137597-001 




5F, 6F, 4M/N 


, Integrated Circuit, Quad Op-Amp, 


137673-001 


136085-1038 


5/6A 


LM3403 




136085-1039 


7F, 7M, 


Integrated Circuit, TDA2030 


137301-001 


122002-104 


8F, 8M 








LI 


Inductor, 100|iH 


141024-001 




Rl6 


Resistor, £1, 5%, 1/4W 


110005-001 




R97, RlOO, 


Resistor, 1 il, 5%, 1/8W 


110027-010 




R106, R109 








R52, R61, 


Resistor, ion, 5%, 1/8W 


110027-100 




R85, R94 






122013-104 


R24 


Resistor, lOOK Si, 5%, 1/8W 


110027-104 


122015-224 


R9, R18, 


Resistor, lOK IJ, 5%, 1/8W 


110027-103 


122015-102 


R26, R51, R60, R75 






R44, R45, 


Resistor, 12K Q, 5%, 1/8W 


110027-123 


122016-101 


R48, R49 








R22, R23 


Resistor, 150K Q, 5%, 1/8W 


110027-154 


124009-106 


R33, R36, R73 


Resistor, 15K Q, 5%, 1/8W 


110027-153 




R76, R79 


Resistor, 160K Q, 5%, 1/8W 


110027-164 


122015-222 








122019-332 


110001-181 


Resistor, 180 Q, 5%, 1/2W 


R86 


123003-338 


Rl, R3, R5, 


Resistor, IK Q, 5%, 1/8W 


110027-102 


122015-392 


R7, R12, R13, R17, 
R20, R87-R89, R95, 




122016-390 


R102,R104,R111 




122015-682 


R43, R47, 


Resistor, 20K Q, 5%, 1/8W 


110027-203 


179118-011 


R54, R63 








R19 


Resistor, 220 Q, 5%, 1/8W 


110027-221 


179118-011 










R25 


Resistor, 240 Q, 5%, 1/8W 


110027-241 




R71Resistor, 27K Q, 5%, 1/8W 


110027-273 


179213-012 


R74 


Resistor, 2K fi, 5%, 1/8W 


110027-202 




R57, R66 


Resistor, 3.3K Q, 5%, 1/8W 


110027-332 


179213-006 










R69, R70 


Resistor, 3.9K Q, 5%, 1/8W 


110027-392 


131048-001 


R34, R37 


Resistor, 30K Q, 5%, 1/8W 


110027-303 




R77, R80 


Resistor, 330K Q, 5%, 1/8W 


110027-334 


131051-002 










R59, R68, 


Resistor, 33K Q, 5%, 1/8W 


110027-333 


131025-001 


R96, R98, R99, 


RlOl, 




131002-001 


R103, R105, R107, 
R108,R110, R112 




131027-002 


R56, R65 


Resistor, 39K ft, 5%, 1/8W 


110027-393 


178190-032 


R2, R4, R6, 


Resistor, 470 Q, 5%, 1/8W 


110027-471 




R8,R10, R11,R21, 




137580-001, 


R30, R90 
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Steel Talons 



SAIIS PCB Assembly, Continued 
Parts List 



Part No. 


Description 


Designator 


Part No. 


Description 




Designator 


R53, R62 


Resistor, 5. IK a, 5%, 1/'8W 


110027-512 


IF.IJ 


Socket, 28 Pin, .600 




179257-028 


R27 


Resistor, 560 ii, 5%, 1/8W 


110027-561 










R82, R84 


Resistor, 6.8K Q, 5%, 1/8W 


110027-682 


1M,1N,1P,1R 


Socket, 32 Pin, .600 




179257-032 


R78, R81 


Resistor, 620K il, 5%, 1/8W 


110027-624 


ID 

CCL+, CCL- 


Socket, 40 Pin, .600 
Test Point 




179257-040 
179051-001 


R32, R35, R72 


Resistor, 7.5K Q, 5%, 1/8W 


110027-752 


CCR+, CCR--, 


GNDl, 






R55, R64 


Resistor, 82K Q, 5%, 1/8W 


110027-823 


AGND1,AGND2 






R198, 199, 


Resistor, lOOK n, 5%, 1/8W 


110027-104 


Q3 


Transistor, 2N3904 




133041-001 


R200, R201 














R202, R203 






Ql, Q2, Q4 
XI 


Transistor, 2N5306 
Crystal, 3.579 MHz 




133033-001 
144007-001 


4A 


Socltet, 16 Pin, .300 


179259-016 


(HS1,2) 


Screw, Pan-Head, 6-32 x 3/8, Zinc 


72-I606S 


IL, 2F, 2L 


Socket, 20 Pin, .300 


179259-020 


(HS1,2) 


Nut- Washer Assy., 6-32, Zinc 


177026-1036 


4B1 


Socket, 24 Pin, .600 


179257-024 


(HSl, 2) 


Compound, Thermal 




107031-001 



"^Tfe-!, 
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